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PREFACE

In March and June 1972, the Committees on Public Works of the U.S,
Senate and House of Representatives passed resolutions which authorized
the Corps of Engineers to conduct wastewater management studies in the
Merrimack River Basin and the Boston Metropolitan area as part of th
overall Northeastern United States Water Supply Study. '

The purpose of this report is to summarize the wastewater manage-
ment studies accomplished by the U.S. Army Corps of Engineers in the
Merrimack River Basin and the Boston Metropolitan area in response to
the Congressional Resolutions, It includes a synopsis of the "Merri-
mack River Basin Plan" prepared by the New Hampshire Water Supply and
Pollution Control Commission which the Congressional Resolutions directed
to be utilized as the sole basis of recommendations for the New Hampshire
portion of the basin. In addition, this report summarizes the wastewater
management plan being accomplished by the Nashua River Program for the
Nashua River Basin, a sub-bagin to the Merrimack.

The Corps of Engineers' effort in the Merrimack Basin consisted of
the preparation of a Feasibility Study for the entire basin in Massa-
chusetts and New Hampshire, and e Survey Scope Study for the 2k cities
and towns along the mainstem of the Merrimack River within Massachusetts.

This Report primarily presents the results of the Boston Harbor-
Eastern Massachusetts Metropolitan Area Wastewater Management Study
(BH-EMMA) which was conducted Jointly by the Metropolitan District
Commission and the Corps of Engineers, and other state, regional and
Federal agencies, The detailed report for the BH-EMMA study comprises
twenty-five (25) supporting technical volumes titled: '"Wastewater
Engineering and Management Plan for Boston Harbor-Eastern Massachusetts
Metropolitan Area, EMMA Study" dated October 1974,

The latter portion of this Report contains an overall summary and
the Reporting Officer's recommendations. '



1I.

1Ty,

Iv.

VII.

VIII.

WASTEWATER MANAGEMENT
NORTHEASTERN UNITED STATES
WATER SUPPLY STUDY

(NEWS)

MERRIMACK RIVER BASIN - BOSTON METROPOLITAN AREA

TABLE OF CONTENTS

PREFACE

AUTHORITY

PURPOSE AND OBJECTIVE
STUDY ARFEA AND RESPONSIBLE STUDY AGENCY

A. 'The Merrimack River Basin
B. 'The Boston Metropolitan Area

SUPPORTING REPORTS
MERRIMACK WASTEWATER MANAGEMENT STUDY

A. Feasibility Study
B. Survey Scope Study

WASTEWATER MANAGEMENT PLAN FOR NEW HAMPSHIRE
NASHUA RIVER FPROGRAM STUDY

. Introduction
Study Objectives and Scope

el w e o- Nk

. Recommended Wastewater Management Plan
o Summary

BOSTON HARBOR—EASTERN MASSACIHUSETTS METROPOLITAN AREA

WASTEWATER MANAGEMENT STUDY (October 1975)

A, Introduction

B. Goals and Objectives

C. Task Assignments

D. Background Information

E. fTreatment Technology

', Solutions and Impacts

G. Public Involvement/Open Planning

H, Technical Subcommittee Preferred Plan for Waste-

water Management and Recommendations
I. Discussion

J. Study's Response to Planning Goals and ObJectlves

Summary and Findings

VIEWS AND’?ECOMMENDATIONS OF THE REPORTING OFFICER
ii

Study Area and Local Jurisdictional Background

N

F V]

43 ~1 W\

12
18

18
18
18
19
19

25

25
27
34

56
69
108

112
122
128
132

134



Table

= W N

=N\ o3 Oh\n

12
13

1k

15
16

17
18

WASTEWATER MANAGEMENT
NORTHEASTERN UNITED STATES
WATER SUPPLY STUDY
(NEWS)
MERRIMACK RTVER BASIN - BOSTON METROPOLITAN AREA

LIST OF TABLES

Impact Assessment Summary

Pollution Control Projects Completed in Merrimack
River Basin, New Hampshire (November 1973)
Pollution Control Projects in Progress in Merrimack
River Basin, New Hampshire (November 1973)
Population Sewered, Costs and Wastewater Treatment
Facilities in Nashua River Basin-Massachusetts
Summary of Study Tasks and Assigmments

River Characteristics

Fresh Water Standards

Salt Water Standards

Industrial Waste Inventory

Boston Harbor-Eastern Massachusetts Metropolitan
Areg Wastewater Management Study Projections
Versus OBERS

Distribution of Population and Employment Current
MSD versus BH-EMMA Study Ares

Wastewater Flows

Average Characteristics of Deer and Nubt Islands
Treatment Facilities Effluent

Removals of Constituents from Secondary Effluent
Using Land Treatment Methods

Summary of Impact Analyses

Summary of Capital and Operation and Maintenance
Costs for Comblned Sewer Overflow Regulation
Alternatives

. Stormwater Management Alternatives Town of Canton,

Neponset River Basin
Stormwater Management Total Costs for the Study Area

iii

25
27
58
6l
87
91

98



Figure

= FL VN

Wt h

O 0o=1 Oh

WASTEWATER MANAGEMENT
NORTHEASTERN UNTTED STATES
WATER SUPPLY STUDY
(MEWS)

. MERRIMACK RIVER BASIN - BOSTON METROPOLITAN AREA

LIST OF FIGURES

Wastewater Management Studies

Recommended Plan

State Plan (Municipal Facilities) Phase I
State Plan (Municipal Facilities) Phase II

Recormended Water Pollution Abatement Facilities

Organization Chart

Summary of Study Tasks

Fastern Massachusetts Metropolltan Area
Existing Conditions and Stream Classifications
Existing Conditions Wastewater Managementi
Population Growth and Projections

Treatment Trains and Effluent Quality

Land Treatment Process

Land-Oriented Advanced Wastewater Treatment
River and Drainage PBasins

Concept 1 Upgrading Systems of the Existing
Deer and Nut Islands Service Area

Concept 2 Deer and Nut Islands Service Area
Contractor

Concept 3 Deer and Nut Islands Service Area
Expansion :
Concept 4 Decentralized System

Concept 5 Land Oriented Plan

Example of "STORM" Model Computer Program Data
Stormwater Runoff - Pollutograph Relationships
Relationships Between Storms and Pollutant
Discharges

Schematic Diagrams of Stormwater Treatment
Alternatives

Suspended Solids Discharge to Neponset River
BOD Discharge to Neponset River

Executive Office of Environmental Affairs
Recommended Plan

Recommended Table of Organization

MDC Construction Staging Program for Wastewater

Management Projects

iv

Page

11
13
1
20

28
35
39 -
L
L7

61
62

68
73

75
77

9
83
92
93

100
101
103
113
116
121



I. AUTHORITY

The Northeastern United States Water Supply. (NEWS) Study was auth-
orized under Title I of the 1965 Flood Control Act (PL 89-298), in
which the Congress recognized that assuring adequate supplies of water
for metropolitan centers has become a problem of such magnltude that the
welfare and prosperity of the Nation require Federal Government assist-
ance in the solution of water supply problems, The Act directs the
Secretary of the Army, acting through the Chief of Engineers, to coop-
erate with Federal, State and local agencies in prepering plans in
accordance with the 1965 Water Resources Planning Act (PL 89-80) to
meet the long-range water needs of the northeastern United States,

The Chief of Engiﬁeers assigned responsibility for the NEWS study
to the Division Engineer, North Atlantic Division, New York, New York.

Early studies under the NEWS authority identified the Merrimack
~River as a potential future source of water supply for the Metropolitan
Boston region. However, the studies recognized that the Merrimack
River was highly polluted and should be substantially cleaner before it
could become a relisble water supply source.

In recognition of this fact, the Chiefl of Engineérs sought and’
received authority in April of 1971 from the Office of Management and
Budget and the Appropriations Committees of both Houses of Congress to
reallocate NEWS funds to conduct a pilot Wastewater Management Study in
.the Merrimack River Basin in New Hampshire and Massachusetis.

In March and June of 1972, the Committees on Public Works of the
U.S. Senate and House of Representatives passed the following resolu-
tion:

"Resolved by the Committee on Public Works of the House of Represen-
tatives, United States, That the Secretary of the Army, acting through
the Chief of Engineers, is hereby requested, in connection with the
preperation of plans to meet the long-range water needs of the north-
eastern United States as suthorized by section 101 of Public Law 89-298,
to cooperate with the Commonwealth of Massachusetts in conducting a
‘Joint study to recommend improvements in wastewater management and
alternatives thereto for that portion of the Merrimack Basin and tribu-
taries thereto within the Commonwealth of Massachusetts and the Boston
metropolitan area. The scope of such study shall be established with
the consultation of the Commonwealth of Massachusetts and the Environ-
mental. Protection Agency and shall include measures for wastewater
management including cleanup and restoration in the interest of water
supply, envirommental quality, recreation, and fish and wildlife and
shall incorporate the overall water resources and wastewater management
Jimplementation program previocusly determined by the Commonwealth of
Massachusetts and approved by the Environmental Protection Agency. In
order to avoid duplication of effort and expense, as well as to provide



the orderly implementation of the studies and investigations authorized
by this resolution, the Corps of Engineers is hereby directed to use the
findings and recommendations of the New Hampshire Water Supply and Pollu-
tion Control Commission as published in the Commission's report titled
"Merrimack River Basin Plan,'" February 1972, and any amendments thereto,
as the sole basis for the Corps' recommendations relating to the New
Hampshire portion of the Merrimack River Basin."

TII. PURPOSE AND OBJECTIVE

The purpose of this report is to summarize the wastewater manage-
ment studies accomplished by the U.S. Army Corps of Engineers and others
in the Merrimack River Basin and to present the results of the Boston
Harbor-Eastern Massachusetis Metropolltan Area Wastewater Management
Study. Since the wastewater management studies in the Merrimack River
Basin have been previously reported, they are not presented in any
detail in this report, '

This report is presented in fulfillment of the Congressional
Resolutions cited in Chapter I and as an Interim Report to the overall
Northeastern United States Water Supply Study under PL 89-298.

The objective of the report is to bring together all wastewater
management efforts in the Merrimack River Basin and the Boston Metro-
politan area.

III. STUDY AREA AND RESPONSIBLE STUDY AGENCY

A, The Merrimack River Basin

The Merrimsck River Basin lies in central New England and
extends from the White Mountains region of New Hampshire southward into
the east central part of Massachusetts. It is bounded by the Connecticut
River Basin on the west and northwest, the Saco and Piscataqua River
Buasins on the northeast and east, New Hampshire and Massachusetts
Coastal Streams on the east and southeast, and the Blackstone River

Basin and the Narragansett Bay Drainage Basin on the south, This basin,

the fourth largest of those lying wholly in New England, has a maximum
length in a north-south direction of 13h miles and a width of 68 miles.
It has an area of 5,0L0 square miles of which 3,800 square miles are
in New Hampshire and 1,210 square miles are in Massachusetts.

The Merrimack and Wastewater Management Feasibility Study
focused on the congested urban and industrial areas within the basin
responsible for the heaviest pollution loads and most in need of future
water supplies. These sub-regions included the developing area along
the Winnipesaukee River and the Cities of Concoerd, Manchester and
Nashua in New Hampshire, and the Cities of Fitchburg, Leominster, Lowell,
Lawrence and Haverhill in Massachusetts, Areas outside the boundaries
of the basin were included only to the extent that their water supply
needs or capabilities for wastewater renovation affected planning in the
Merrimack River Basin,

2
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The Merrimack Wastewater Management Feasibility Study was con-
ducted by a special Task Force consisting of Corps of Engineers personnel,
staff from several Federal agencies, including the U.S. Geological Sur-
vey, Environmental Protection Agency, and the Soil Conservation Service,
and consultants all under the direction of the North Atlantic Division,
Corps of Engineers, The study was completed in September 197L.

Following the Merrimack Feasibility Study, the New Hampshire
Water Supply and Pollution Control Commission was relied upon as having
responsibility for all wastewater management study efforts within the
‘Merrimack Rlver Basin 1n New Hampshire.

The Nashua River Basin was selected by the Environmental
Protectio.. Agency for a demonstration program in water quality manage-
ment, The objective of the demonstration program was to bring together
all State, Federal and local agencies having responsibility for the
Nashua River Basin, to exert their effort to expedite the cleanup of the
Nashua River, After a series of negotiations dating back to 1971, the
New England Interstate Water Pollution Control Commission was awarded a
contract on 1 February 1973 by the New England Regional Commission to
administer the Nashua River Program. To avoid duplication of effort, the
Corps of Engineers agreed that the Nashua River Program should conduct
the wastewater management studies in the entire Nashua River Basin. The
Corps of Fngineers has served with other State and Federal agencies on
the Program Advisory Committee for the Nashua River Program.

B. The Boston Metropolitan Area

In the same time period that the Corps of Engineers re-
ceived and was preparing to carry out the Congressional Resolutions
of March and June 1972, the Metropolitan District Commission was
initiating a Wastewater Management Study in the Boston Metropolitan
Area. In a series of meetings, the Corps of Engineers agreed with
the Metropolitan District Commission to carry out a joint study to
be called "Boston Harbor-Eastern Massachusetts Metropolitan Area
Wastewater Management Study. The Sudbury-Assabet-Concord River
Basin (SUASCO), tributary of the Merrimack River, was included as
part of the Boston Harbor-Eastern Massachusetts Metropolitan Area
Wastewater Management Study rather than as part of the Merrimack
Wastewater Management Study because a number of the SUASCO communi-
ties were already served by the Metropolitan Sewerage District.

The remaining communities lying along the mainstem of the
Merrimack River in Massachusetts were the subject of the Merrimack
Wastewater Management Study, which was conducted by the Corps of
Engineers and completed in November 1974.

Figure 1 shows the geographical relationship of the studies.



IV. SUPPORTING REPORTS
The following separate reports formed a basis for this Report:

- Merrimack Wastewater Management Feasibility Study, "Designs for
a Clean River," dated September 1971, prepared by the Corps of Engineers.

_ - Merrimack River Plan, dated February 1972, and "Merrimack River
Basin Water Quality Management Plan," dated November 1973, prepared by
the New Hampshire Waeter Supply and Pollution Control Commission.

- Merrimack Wastewater Manasgement Study, "Key to a Clean River,"
dated November 1974 prepared by the Commonwealth of Massachusetts and
the Corps of Engineers.

-"Wastewater Engineering and Menagement Plan for Boston Harbor-
Bastern Massachusetts Metropoliten Ares, EMMA Study," dated October
1975, prepared by the Metropolitan District Commission and the Corps of
Engineers,

-"Water Quality Management Plan, Nashua River Basin," prepared by
the New England Interstate Water Pollution Control Commission and the
Nashua River Program, dated December 1975,
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V. MERRIMACK WASTEWATER MANAGEMENT STUDY

A, Feasibility Study

In September 1971, the Corps of Engineers completed a Feasibil-~
ity Study on wastewater mansgement for the entire Merrimack River Bas1n.
The report was titled "The Merrimack: Designs for a Clean River."

This was one of five such feasibility studies authorized; the
others examined the wastewater problems of San Francisco, Chicago,
Detroit and Cleveland. All five were carried out by the Corps of
Engineers within a cooperative agreement between the Department of the
Army and the Environmental Protection Agency. The work in the Merri--
mack Basin was performed by a special Task Force made up of Corps per-
sonnel, staff from several Federal agencies, including the U.S. Geolog-
ical Survey, and the Soil Conservation Service, and consultants, all
under the direction of the North Atlantic Division, Corps of Engineers. -

The Feasibility Study was accomplished prior to the passage of
PL 92-500, Federal Water Pollution Control Act Amendments of 1972.
However, the study team anticipated most of the strong public feelings
and opinions on water pollution and utilized the "thorough elimination
of pollutants" as the principal objective of the study. 1In view of
this, the study developed wastewater management systems and their costs
using treatment processes which could achieve this objective.

The study viewed the 5,012 square mile basin in Massachusetis
and New Hampshire and concentrated its efforts on the six major pollu-
tion producing regions in the basin; namely, Winnipesaukee River region,
Concord, Manchester, Nashua, Fitchburg-Leominster and Lowell-Lawrence-
Haverhill areas. Seven technical alternatives were developed with
various degrees of regionalization and were based on water-oriented
type wastewater treatment facilities, land appllcatlon type treatment
facilities and combinations thereof.

B. Survey Scope Study

The Feasibility Study was subsequently expanded by a Survey
Scope effort which was commenced in August 1972 and completed in Nov-
ember 1974. The results and findings are included in a report prepared
by the Corps of Engineers, dated November 1974, titled: ‘Merrimack
Wastewater Management Study ~ Key to a Clean River."

While the two studies differed in their level of detail, one
of the major differences between the Feasibility and the Survey Scope
was the extent of the study area itself. The Feasibility Study ad-
dressed the entire Merrimack River Basin including that portion within



the State of New Hampshire. The Survey Scope Study, however, as dir-
ected by Congressional resolutions was confined to the Massachusetts'
portion of the Merrimack River Basin which encompassed approximately
1,210 square miles. Coordination was made with the following ongoing
wastewater management studies in the Commonwealth of Massachusetts:

(1) the Nashua River Program under the auspices of the New England
Interstate Water Pollution Control Commission, and (2) the Boston
Harbor-Eastern Massachusetts Metropolitan Area Wastewater Management
Study under. the direction of the Metropolitan District Commission.

These other studies enabled the Survey Scope Study to focus its efforts
on the twenty-four (24) communities along the mainstem of the river.

The Cities of Lowell, Lawrence and Haverhill are the largest metropoli-
tan-industrial centers within the study area. Together the twenty-four
cities and towns investigated, constitute the jurisdiction of the :
Northern Middlesex Area Commission (9 towns) and the Merrimack Valley
Regional Planning Commission (15 towns).

The ongoing FEPA-State Program in the study area was used as a
basis for formulating the alternatives. In addition, the study addressed
the 1977, 1983 and 1985 requirements, goals and objectives of PL 92-500
and separate costs estimates for attaining the various goals were pre-
pared.,

 8ix technical alternatives and one "preferred plan" were devel-
oped by the joint Corps-Commonwealth of Massachusetts-Regional Planning
Agency study team in coordination with the Environmental Protection
Agency. The plans were based on land and water-oriented type treatment
facilities and combinations of each., The estimated total capital cost
of the "preferred plan" was approximately $722,000,000 with an Annual
Operation and Maintenance. cost of about $8,840,000, Figure 2 shows the
"preferred plan" and Table 1 provides an Impact Assessment Summary of
-the technical alternatives.

The Merrimack Wastewaber Management Study was reviewed by the
Board of Engineers for Rivers and Harbors on 7 October 1975. On 14 Octo-
ber 1975, the Board issued a Public Announcement that it concurred in
general with the conclusions and recommendations contained in the report.




MERRIMACK WASTEWATER MANAGEMENT = IMPACT ASSESSMENT SUMMARY

BENEFITS AND COSTS OF
ALTERNATIVES
STATE-EPA IMPLEMEN-
TATION PROGRAM

IMPACTS COMMON TO WATER-
ORIENTED ALTERNATIVES

ALTERNATIVE =1
(WATER DECENTRALIZED)

ALTERNATIVE %2
(WATER PARTIALLY
DECENTRALIZED)

ALTERNATIVE #3
(WATER CENTRALIZED)

ALTERNATIVE #4
(WATER REGIONAL)

IMPACTS COMMON TO
LAND-ORIENTED.
ALTERNATIVES

ALTERNATIVE =5
(LAND DECENTRALIZED)

ALTERNATIVE 46
(MVPC ONLY)
(LAND CENTRALIZED)

RECOMMENDED PLAN

Water Quality: improved visual
quality of Merrimack River.
Aesthetic Values: Proper treat-
ment plant design and landscaping
could accommodate need for river
access points.

Water Quality: Nutrient concentrations
will be reduced to acceptable limits.
Gamefish populations will increase. Aes-
thetic Values: Transmission systems pro-
vide opportunities for recreational pur-
suits.

Water Quality: A number of small
treatment plants effectively oper-
ated could best insure maximum
water quality improvement.

Water Quality: Same as Al-
ternative #1

Aesthetic Value: Extensive trans-
mission systems provide multiple
use opportunities consistent with
regional land use and recreation
plans.

Water Quality: Large volumes of
water centrally located could take
maximum advantage of potential
reuse opportunities, i.e. water

supply.

Water Quality: Nutrients current-
ly being discharged to local
streams would be utilized by agri-
cultural crops. Groundwater re-
charge stabilizes local aquifers.
Due to buffering capabilities :of
land, discharge to land preferred
over direct discharge to receiving
stream.

Terrestrial Environment: 1835
acres of spray irrigation sites
could enhance wildlife produc-
tivity. Effluent nutrients would
be available for crop uptake.

Terrestrial Environment: 1480
acres of spray irrigation sites
could enhance wildlife produc-
tivity. Water Quality: Flow aug-
mentation during summer months
would enhance aquatic life.

Water Quality: Nutrient concentrations in Merrimack River
will be reduced to acceptable levels. Gamefish populations
will increase. A number of small treatment plants effectively
aperated could best insure maximum water quality improve-
ment. Where land treatment systems are proposed, nutrients
currently being discharged to local streams would be utilized
for agricultural production and groundwater recharge would
assist the stabilization of local aquifers. Aesthetic Values:
Transmission systems provide opportunities for recreational
pursuits if proper consideration is given to planning and de-
sign.

Water Quality: Non-point sources,
combined sewer overflows and ef-
ficiency of secondary treatment
plants may prohibit achievement
of designated water quality stand-

" ards. Chlorination may cause ad-

verse impact on aquatic organ-
isms.

Water Quality: The effectiveness and re-
liability of advanced waste treatment
systems is questionable. Considering pos-
sibilities of treatment plant failure, di-
rect discharges to receiving streams
would have an adverse impact on aguatic
organisms. Chlorination may cause ad-
verse impact on aquatic life.

Water Quality: Reduced opera-
tional efficiency probable with a
number of small treatment plants
will not produce maximum water
quality improvement.

Water Quality: Regional treat-
ment systems will reduce flow in
small feeder streams, See Alterna-
tive #1.

Water Quality: Regional configu-
rations reduce flow of smaller
feeder streams. The malfunction
of large treatment plants would
have a major adverse impact on
aquatic organisms. Aesthetic:
large treatment plants will dis-
rupt natural riverscape views.

Water Quality: Reduction of river
flow would have adverse impact
on aguatic organisms. The mal-
function of large treatment plants
would have a major adverse im-
pact on aguatic organisms.

Aesthetic Values: Rapid infiltra-
tion systems degrade natural land-
scape. Terrestrial Environment:
Construction of rapid infiltration
systems will reduce wildlife habit-
at. i

Terrestrial Environment: 995
acres of rapid infiltration systems
degrade natural landscape. Spray
irrigation systems can only be ef-
fectively utilized approximately
26-weeks.

Terrestrial Environment: 1315
acres of rapid infiltration systems
will degrade natural landscape.
See Alternative #5.

Water Quality: Potential chiorine residual toxicities to a-
quatic organisms. Reduced operational efficiency probable
with a number of small treatment plants would not maximize
water quality improvements. Treatment plant failure would
have an adverse impact on aquatic life. Aesthetic Values: 650
acres of rapid infiltration sites will degrade natural land-
scapes.

Municipal Services: Sewer service
areas support most community
growth and development goals.
Recreation: Recreational activ-
ities associated with visual im-
provement in water quality will
increase.

Recreation: Water contact recreational
activities: swimming, boating, fishing,
etc., will increase in freshwater segments
of the basin, Municipal Services: Sewer
service areas generally compatible with
regional land use plans. Public Heaith:
Elimination of residual toxics will pre-
vent their accumulation in finfish.

Land Use: Sewer service areas
generally support regional land
use plans. Waterfront property
will increase in value. Municipal
Serviges: Improved water quality
of Merrimack River will increase
its utility as a water supply
source.

Same as Alternative #1.

Same as Alternative #1.

Same as Alternative #1.

Municipal Services: Land treat-
ment systems generaily less costly
to operate and maintain. Land
Use: Land treatment may be a
tool for influencing growth and
development patterns. ‘

Public Health: Small land appli-
cation systems properly managed
and monitored would be more re-
liable than advanced waste treat-
ment plants. Recreation: Poten-
tial multiple use at spray irriga-
tion sites.

Recreation: Potential muitiple use
of spray irrigation sites.

Recreation: Water contact recreational activities will increase.
Potential multiple use of treatment facilities. Municipal Serv-
ices: Sewer service areas generally compatible with regional
land use plans. Improved water quality of Merrimack River
will increase its utility as a water supply source. Where appro-
priate, land treatment systems are generally less costly to
operate and maintain. Land Use: Effective land use manage-
ment plans for rural communities would reduce non-point
sources of poliution.

Public Health: Failing on-lot sep-
tic systems will continue to de-
grade water quality of smaller
tributaries. Finfish may continue
to accumulate toxic substances
beyond safe levels for human con-
sumption.

Transportation: Local traffic patterns
will experience short-term disruptions
during construction.

Municipal Services: Sewer service
systems would be constructed in
rural towns that may not need
them to solve potential future
problems. Municipal services re-
lated to increased growth and de-
velopment—water supply, schools,
etc., will have to expand.

Public Health: Transmission sys-
tems are subject to leakage and
pump failure creating potential
health hazard. See Alternative #1.

Public Health: Transmission sys-
tems are subject to leakage and
pump failures creating potential
health hazards. Transportation:
Extensive transmission systems
will temporarily disrupt local traf-
fic patterns.

Recreation: Reduced flows in cer-
tain river segments would effec-
tively limit recreational oppor-
tunities during low flow periods.
See Alternative #1.

T

Public Health: Detailed investiga-
tions are required before land
treatment systems can be fully en-
dorsed. Possible risk of ground-
water contamination. Transporta-
tion: Local traffic patterns will ex-
perience short-term disruptions
during construction.

Land Use: 2890 acres of land
would be removed from tax roles.
Potential sites for land treatment
may conflict with local develop-
ment plans. Land acquisition
costs may be expensive.

Land Use: 2795 acres of land
would be removed from tax roles.
Potential sites for land treatment
may conflict with local develop-
ment plans.

Municipal Services: Services related to increased growth and
development-water supply, schools, etc. will have to expand
with expansion of sewer services. Public Heslth: Possible risk
of groundwater contamination at rapid infiltration sites. .
Transportation: Local traffic patterns will experience short-
term disruptions during construction. Land Use: 1400 acres
of land would be removed from tax roles. Potential sites for
land treatment may conflict with local development plans.
Land acquisition costs may be expensive.

Manufactwring: Minimal impact
on local industry.

Commercial Fisheries: Discharge
of advanced effluent to the estu-
ary will increase possibilities of
shelifish harvesting.

Same as Alternative #3.

Agriculture: Economic return on
crops harvested from spray irriga-
tion sites. Nutrient content 'of
wastewater used as fertilizer.

Agriculture: Productivity of agri-
cultural crops enhanced.

Agriculture: Same as Alternative
#5.

Agriculture: Economic return on crops harvested from spray
irrigation site. Nutrient content of wastewater utilized as fer-
tilizer. Productivity of agricultural crops enhanced.

Monetary Cost: Estimated total
project cost of State-EPA plan is
$330 million.

Manufacturing: Stringent abatement
actions necessary to comply with efflu-
ent standards will have an adverse impact
on local industry & increase unemploy-
ment. Treatment plant operation will in-
crease energy demands.

Monetary Costs: Estimated total
project cost is $714 million. Com-
mercial Fisheries: Discharge of
secondary effluent to the estuary
may prohibit shellfish harvesting.

Monetary Costs: Estimated total
project cost is $726 million. Com-
mercial Fisheries: Discharge of
secondary effluent to the estuary
may prohibit shellfish harvesting.

Monetary Costs: Estimated total
project cost is $778 million.

Monetary Costs: Estimated total
project cost is $766 million.

Manufacturing: Stringent abate-
ment actions necessary to comply
with effluent standards will have
an adverse impact on local indus-
try and increase unemploymefn.

Monetary Costs: Estimated total
project cost is $803 million.

Monetary Costs: Estimated total
project cost is $806 million.

Manufacturing: Stringent abatement actions necessary to
comply with effluent standards will have an adverse impact
on local industry and increase uneémployment. Monetary
Costs: Estimated total project cost is $722 sllion.

Employment: Construction of
facilities and operation & main-
tenance requirements will create
job opportunities,

Municipal Services: Service sector associ-
ated with increased recreational activities
will markedly improve. Employment:
Construction and operation & mainten-
ance of treatment facilities will create in-
creased labor opportunities.

Municipal Service: Service sector
associated with increased recre-
ational activities will markedly
improve.

Employment: Construction and
operation and maintenance of
treatment systems will create in-
creased labor opportunities.

Same as Alternative %5,

Municipal Services: Service sector associated with increased
recreational activities will markedly improve. Employment:
Construction and operation and maintenance of treatment
facilities will create increesed labor opportunities.

OBJECTIVES
Benefits:
ENVIRON-
MENTAL
QUALITY
Costs:
Benefits:
SOCIAL
WELL
BEING
Costs:
Benefits:
NATIONAL
ECONOMIC
DEVELOP-
MENT
Costs:

: Benefits:
REGIONAL
DEVELOP-

MENT
Costs:

Municipal Finance: Local taxes
will increase.

Municipal Taxes: Local taxes will in-
crease significantly for some communi-
ties.

Housing: Local development pres-
sures may arise with expansion of
sewer services.

Same as Alternative #1.

Same as Alternative #1.

Same as Alternative #1.

Municipal Taxes: Local taxes will
increase significantly for some
communities. !

Housing: Homes within potential
land application sites would have
to be relocated.

Housing: Homes within potential
land application sites would have
to be relocated.

Municipal Taxes: Local taxes will increase significantly for
some communities.

IMPACT ASSESSMENT SUMMARY
TABLE 1
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VI. WASTEWATER MANAGEMENT PLAN FOR NEW HAMPSHIRE

The New Hampshire Water Supply and Pollution Control Comm1551on .
prepared and published a water quality management plan (Staff Report -
No. 56 and No, 61) in February 1972 and November 1973 which was pur- .
suant to PL 92-500 Section 303e and the New Hampshire Continuing
Planning Process. The purpose of this plan was to describe the neces-
sary steps and actions required to restore and or maintain the chemical,
physical and biological integrity of the waters of the Merrimack River
Basin in New Hampshire in accordsnce with the goals set forth in PL 92-
500, the Federal Water Pollution Control Act Amendments of 1972, The
jmplementation of this plan will achieve the water quality standards —
set by the State of New Hampshire, In addition to meeting stream water
quality standards, effluent limitations were set requlring all the es-.
tablishments discharging wastes to these waters to provide such treat-
ment as was technically and economlcally practicable, - - Sl e

The plan involves two phases of implementation: Phase I addresses
requirements set for July 1, 1977 by PL 92-500 as shown in Figure 3.
Wastewater treatment required in Phase I, is a minimum of secondary -
treatment for all municipal waste and best practicable treatment for all
industrisl waste not passing through a municipal trestment facility.

The New Hampshire report calls for the implementation of small
‘wastewater treatment facilities at various locations. depicted en
"Figure 3. A partial listing of wastewater treatment facilities now
serving 23 municipalities within the Merrimack River Basin in New. Hamp-
shire are shown in Table 2. This table indicates the type ‘of treatment.
and costs associated with the particular facility. .

' Another 24 treatment facilities have not.yet been completed but
are either in the planning stages or final design (Table 3). Treatment

technologies proposed include conventional secondery treatment methods

as well as spray irrigation to agricultural and forested lands. In

" several communities, advanced wastewater treatment technologies are,

'=proposed ' “

Phase II of the New Hampshire state plan reflects the requirements
of PL 92-500 for July 1, 1983, at which time all public-owned treatment
works shall apply the best practicable waste treatment technology (BPT)
as defined by EPA. BPT may be accomplished either by spray irrigation
of treated waste to the land or other forms of advanced wastewater
treatment. The Phase II state plan is showmn: in Figure 4, Phase II
proposes upgrading of ‘treatment systems proposed in Phase I to meet the
water quality treatment requirements for 1983.

The following ta.bles show that $40,019,681 worth of pollution con-

trol projects were completed as of November 1973, and that $167,640,000
worth of pollution cont;ol_prqjects are in various stages of progress.
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LOCATION

Ashland
Bristol
Campton

Center Harbor
Moultonborough

Derry

Goffstown

K{11sborough
County Home

Hooksett
Jaffrey
Laconia
Lincoln

Lincoln
Franconia Mfy, Co.

Meredith
Merrirack

Nashua

ﬁew Hampton

New London*
Peterborough
Plymouth

Salem

Watervilie Valley
Wolfebore*

Woods tock

POLLUTION CONTROL

TABLE 2

IN

PROJECTS COMPLETED

MERRIMACK RIVER BASIN, NEW HAMPSHIRE
(November, 1973)

VE
 TREATMENT

Secondary
Secondary

Secondary

Secondary
Secondary

Primary

Primary

' Secondary
Secondary
Primary

Secondary

Primary
Secondary
Secondary
Primary
Secondary
Secondary
Secondary
Primary
Secondary
Secondary
Primar&

Secondary

Sub-total

FEDERAL

659,300
258,930

120,096
185,862
86,220

25,500
1,117,284
408,041
1,130,366
459,235

1,626,683
15,900
4,169,000
919,717
30,054
1,309,200
525,212
804,625

392,590

14,333,875

COST BREAKDOWN

STATE LOCAL

527,440 268,000
188,395 569,172
- 204,860
177,734 102,493
304,286 1,548,655
118,798 113,562
32,277 45,223
893,828 338,888
365,491 238,468
1,619,220  2.055,156
323,090 39,901
1,504,382 725,950
96,829 143,364
3,335,200 2,273,333
1,146,817 1,344,480
87,562 22,384
7,846 14,259
1,017,600 950,559
309,399 344,389
852,728 689,088
- 100,000
23,156 38,595
314,072 218,856
13,246,151 12,429,655

GRAND TOTAL

TOTAL

1,454,740
1,016,558
204,860

400,323

2,038,803

318,600
103,000
2,400,000
1,012,000
4,804,742
822,226

3,857,015
256,093
9,777,533
3,411,014
140,000
22,105
3,367,359
1,179,000
2,346,481
100,000
61,751
925,518

40,019,681

*Treatment plant was completed before the Federal-State Constructfon grants program was
fnstituted, hence, the costs shown do not accurately reflect the monies which have been
invested by the municipality. )
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TABLE 3

POLLUTION CONTROL PROJECTS IN PROGRESS
IN
MERRIMACK RIVER BASIN, NEW HAMPSHIRE
(November, 1973)

ESTIMATED COST ALLOCATION
PROPOSED PROJECT  COMPLETION

LOCATION TREATMENT PHASE DATE FEDERAL STATE LOCAL TOTAL
Alton Secondary
& Spray
. Irrigation Design 1979 1,750,000 625,000 625,000 - 3,000,000
Allenstown,
Permroke Secondary Design 1974 2,660,000 950,000 1,090,000 4,700,000
Bennington,
Antrim Secondary Des1gned 1975 1,750,000 625,000 1,225,000 3,600,000
Boscawen {Merrimack '
County Home) Secondary Designed 1975 157,500 56,250 11,250 225,000
Secondary
Center Harbor & & Spray
Moultonboro Irrigation Planning 1979 1,400,000 £00,000 100,000 2,000,000
Concord (North) Cons truc-
Penacook, Boscawen .  Secondary tion 1974 4,225,000 1,495,000 780,000 6,500,000
Concord (South)
Bow Secondary Report 1977 7,910,000 2,825,000 - 1,665,000 12,400,000
Derry & South '
Londonderry Secondary Report 1977 5,180,000 1,850,000 1,870,000 8,900,000
Phase I
. 1974
Franktin, Tilton, Phase II
Northfield, Belmant, Advanced 1978
Sanbornton, Laconia, Wastewater Phase 111
Gitford, Meredith Treatment Report 19g2 23,180,500 8,278,750 1,655,750 33,115,000
Henniker Secondary Designed 1975 980,000 350,000 370,000 1,700,000
Hi1lsborcugh Secondary Designed 1975 -1.050.000 375,000 375,000 1,800,000
ltepkinton Secondary Repoft 1976 1,120,000 400,000 380,000 1,900,000
Lincoln (Franconia Eguivalent -
Manufacturing Co.) Secgndary Planning 1975 1,000,000 1,000,000 2,000,000
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TABLE 3 (Cont'd)

ESTIMATED COST ALLOCATION

PROPGSED PROJECT  COMPLETION
LOCATION TREATMENT PHASE DATE FEDERAL STATE - LOCAL TOTAL

Manchester, Bedford,

North Londonderry Secondary Design 1975 25,200,000 9,000,000 1,800,000 36,000,000
¥itford, Wilton Seconanry Report 1978 5,110,000 1.825,000‘ 1,665,000 8,600,000
Nashua, Hudson 1) Primary )
Expans{on Des {gned 1975 9,800,000 3,500,000 700,000 14,000,000
2) Secondary Report 1,000,000 2,500,000 200,000 4,000,000
New London Tertiary Planning 1977 5,600,000 2,000,000 5,400,000 13,000,000
Pittsfield Secondary Design 1975 1,960,000 700,000 840,000 3,500,000
Plymouth Secondary Planning Dec. 1975 1,050,000 375,000 75,000 1.500.000
Salem Addition '
ggcg::iiltﬂ;ng Designed 1974 105,000 37,500 7,500 150,000
Warner Secondary - Designed 1975 420,000 lso.obo' zao;ooo 800,000
Waterville Valley Gg:z;:;ger _ ' |
Treatment  Design 1973 525,000 187,500 37,500 800,000
Nolfeboro 1) Secondary Design 1974 T.‘IZ0.0QO 400,000 - 80,000 1,600,000
2 sl’g::gation Planning 1,330,000 475,000 95,000 1,900,000
Sub-totals 105,583,000 39,780,000 22,277,000
GRAND TOTAL . 167,640,000
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VII. WASHUA RIVER PROGRAM STUDY

A. Introduction

Concurrent to the Corps of Engineers wastewater management
planning efforts in the mainstem region of the Merrimack River and the
Boston Metropolitan area, the Nashua River Program, under the supervision
of the New England Interstate Water Pollution Control Commission, con-
ducted a wastewater management study in the Nashua River Basin. The
study was funded by the New England Regional Commission but was carried
out by the Nashua River Program and the New England Interstate Water
Pollution Control Commlssion.

" The report for this study was prepared by the New England
Interstate Water Pollution Control Commission and the Nashua River &
Program and is titled: 'Water Quality Management Plan - Nashua River
Basin," dated December 1975.

B. Study Objectives and Scope

The objective of this study was to propose regional waste-
water treatment alternatives which would achieve stream standards as
set in the Nashua River Basin by the Commonwealth of Massachusetts, and
the State of New Hampshire and thereby address the 1983 goals of PL 92-
500 and develop for the Nashua River Basin a comprehensive regional
water quality management plan and implementation program for the fore-
seeable future, This comprehensive plan would form a basis upon which
additional studies of a more detalled nature could be made for proposed
water quality improvement projects within the study area. The prepara-
tion of the study report is in its final stages and publication of the
final report is tentatively scheduled for late 1975 or early 1976.

The scope of this study included: a detailed stream and
sediment survey and anelysis; a thorough evaluation of existing water
quality, a thorough evaluation of previously prepared regional studies;
development of the Washua River Model which was utilized to evaluate
current water quality management plans and was used as a basis for
recommendations contained in this study; a recommended water guality
management plan including priorities and implementation stages; devel-
opment of posgsible institutional and financial arrangements; assessment
“of biological, social, economic and hygienic impacts; and development
of a public participation program to provide for citizens' input.

C. Study Area and Local Jurisdictional Background

The Nashua River Basin encompasses an area of 529 square miles
within the States of Massachusetts and Wew Hampshire. The basin in-
cludes poriions of three counties: Worcester and Middlesex Counties in
Massachusetts and Hillsborough County in New Hampshire. The state
agencies responsible for water pollution abatement efforts have been
actively involved in the basin; these are the Massachusetts Division
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of Water Pollution Control and the New Hampshire Water Supply and Pol-
lution Control Commission. ' '

The preparation of plans for water quality management in. the
basin has been accomplished by entities at two levels of government:
the municipalities and the regional planning agencies. The municipal-
jties included in the present study lie within the jurisdiction of
five regional planning agencies; namely, the Central Massachusetts,
Montachusett, Nashua and Northern Middlesex Regional Planning Commissions
and the Metropolitan Area Planning Council.

D. Recommended Wastewater Management Plan

The wastewater menagement alternatives considered in the
Neshua River Basin were those which would achieve the 1983 water quality
of best practicable treatment as defined by the Environmental Protection
Agency. The proposed locations of the recommended water pollution
abatement facilities are shown on Figure 5, prepared by the Nashua River
Program,

Information on population served, wastewater flows and pre-
liminary costs associated with the proposed regional facilities in
Massachusetts are shown on Table 4 for each community joined to the
proposed regional treatment facility.

‘The approximate cbnstruction'cost of the plan in the Massa-
chusetts portion of the basin is $67,700,000 and $18,000,000 in the
State of New Hampshire.

The plan has been coordinated with the Commonwealth of Massa-
chusetts and the State of New Hampshire as well as the Environmental
Protection Agency. It calls for regiondl treatment facilities along
the Nashua River in the Towms of Ayer, Clinton and Pepperell; along the
North Nashua River in East and West Fitchburg and Leominster. Various
towns along the southern border of the drainage basin would discharge
to facilities in Millbury, Massachusetts Upper Blackstone Pollution
Abatement District, which is outside of the basin. The City of Nashua
plant would receive wastewater from two other nearby New Hampshire
towns and the flows from that regional plant would discharge into the
Merrimack River instead of the Nashua River, The plan also calls for
" ‘the continuance of private on-lot disposal facilities in certain towns
where conditions are suitable and the systems will operate properly.

E, Summary

Based on the report, it is apparent that the river is seriously
polluted throughout its entire length primarily due to the discharge of
municipal and industrial wastes from the Cities of Fitchburg and Leomin-
ster. The effects of these discharges continue downstream for about 40
miles to Pepperell Pond.
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_ The study indicates an immediate need to implement a program
of constructing water pollution abatement facilities, separation of
combined collection systems in Fitchburg and Leominster, and adoption
of land use plans, all of which are essential and a prerequisite to
good water quality management.

Nonpoint sources of pollution are also very evident and must

be further addressed in. the near future and in more detail, especially
in the ongoing 208 studies. '
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TABLE L

Population Sewered, Costs, and Wastewater Flows for Prdposed Regional
Wastewater Treatment Fascilities in Nashua River Basin - Massachusetis }/

Wastewater Flows (EGD)_

Population Sewered Cost
1975 1990 2020 (x$1000)2/ 1975 1990 2020

Fitchburg West STP :

Ashburnham 1433 2215 5264 2334 (A) 0.09 0.17 . 0.51

Westminster 1853 - 3079 7964 1722 0.41 0.56 1.56

West Fitchburg 897 3524 6900 13018 13,79 14.65 15.67

(includes paper mills) :
Fitchburg East STP -

Lunenburg 1610 4232 16522 1081 0.08 0.26 1.38

Fitchburg 40630 36820 36749 14922 9,41 11.22 13.99
Leominster STP 3/ 29412 37930 47961 17000* 7.68 9.19 11.51
Clinton STP

Clinton 13030 13026 15119 5100 2.02 2.34 3.22
~ Lancaster 3185 4493 10304 93 0.30 0.49 1.23

Sterling 0] 1553 6957 67 0 0.11 0.57

Bolton 0] 0 1729 N.C. 0 0 0.17
Ayer STP

Ayer 5345 9436 17000 8790 0.90 1.56 2.79

Shirley 0 3495 5835 (A) 0 0.27 0.60

Groton 0 2923 9413 () 0 0.24 0.93

Townsend 0 4202 7076 (A) 0 0.26 0.56

Ashby 0 0 2453 (A) 0 0 0.20
Pepperell STP

Pepperell 3270 5813 10000 1317 0.33 0.58 1.00

Dunstable 0 0 1426 {A) 4] 0 0.14
Upper Blackstone STP

Rutland 1869 3531 5701 37 0.24 .45 0.84

Holden 9176 17602 24255 164 1,32 2.39 3.93

West Boylston 0 7700 11800 1440 0 1.37 2,07

Bovlston 0] 3764 5728 691 0 0.54 __0.%0
TOTALS 111,710 165,338 256,161 67,776 36,57 46 .65 63.79
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1. From Chapter 12 Wastewater Management Report for Nashua River, under direction of New England
Interstate Water Pollution Control Commission, Boston, Massachusetts {in progress).

2. Includes cost of treatment facility and interceptors. Most facilities are based on 1990 flows and
on present worth costs. '

3., Present 201 study will determine specific costs of reconstruction as well as flows. Possible con-
nection of North Leominster to Fitchburg East STP,

4. Population, wastewater flows and costs for the Fort Devens facilities are not included as they are
not proposed for inclusion in any regionagl system at this time. :

N.C. - Not GOSted
(A) - Cost to be negotiated

* Preliminary Cost - Not approved

Note: The estimated construction cost of expanding primary treatment facilities and adding regional
secondary treatment facilities to the Nashua, New Hampshire primary treatment plant is approxi-

mately $18,000,000.
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VIII. BOSTON HARBOR-EASTERN MASSACHUSETTS METROPOLITAN AREA WASTEWATER
MANAGEMENT STUDY (October 1975)

A, Introduction

1. Background

The authority for the Corps of Engineers' participation
in the Boston Harbor-Eastern Massachusetts Metropolitan Area Wastewaler
Management Study is contained within resolutions of the Public Works
Committees of the U.S., Senate and House of Representatives dated 2 March
and 1t June 1972, respectively. These resolutions authorized the
Secretary of the Army, acting through the Chief of Engineers, to cooper-
ate with the Commonwealth of Massachuselts in conducting a joint study
to recommend improvements in wastewater management and alternatives
thereto within the Boaton Metropolitan area. The scope of the study
was to be established in consultation with the Commonwealth of Massa-
chusetts and the Envirommental Protection Agency and was to include
measures for wastewater management including cleanup and restoration in
the interest of water supply, environmental guality, recreation, and
fish and wildlife and was to incorporate the overall water resources
and wastewater management impiementation program previously determined
by the Commonwealth of Massachusetts and approved by the Environmental
Protection Agency. The cost of the study was approximately $2,200,000
with approximately equal funding by the Commonwealth of Massachusetts
and the Corps of Engineers.

On 24 May 1972, the Commonwealth of Massachusetis and
the Envirommental Protection Agency signed an agreement relative to the
Boston Metropolitan area, The agreement included the following items:

. Accomplish comprehensive engineering and management
studies leading to a provision of a minimum of secondary treatment for
all wastes discharged from the Metropolitan District Commission's Deer
and Nut Island treatment plants by May 1, 1979.

. Investigate possible expansion of the MDC region,
changes in structure, charges for wastewater treatment, methods of cap-
ital financing and possibilities of associated wastewater reclamation
for such purposes as maintenance of minimum flow in streams throughout
the Metropolitan Boston area.

. Meet requirements of Title 18 C.F.R. Section 601.25(b)
dated July 8, 1971 for all wastes discharged from the MDC treatment
plants,

. Prepare engineering alternatives for handling of
gludges generated from the MDC treatment plants.

_ A time schedule was established in the agreement for
accomplishing the various requirements:
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. 1 Apgust 1972 - Commonwealth to commit sufficient funds
to conduct the engineering and mansgement studies.

« 1 October 1972 - Execute contract with a nationally
known professional engineering consulting firm to conduct sald engineering
and management studies,

. 1 Novenmber 1972 - 1 April 1974 - Commonwealth to forward
interim progress reports to EPA with respect to said engineering an
management studies.. :

. 1 April 1974 - Complete engineering and management
studies and deliver copies to EPA for review.

. 1 July 197k - Complete EPA and Commonwealth analysis of
said engineering study, adopt action plan, including detailed schedule
for constructing the necessary facilities to provide a minimum of
secondary treatment for all wastes discharged from the MDC treatment
plants.

. 1 August 1974 - Commonwealth to commit sufficient funds
to prepare engineering design and construction plans of the necessary
facilities.

« 1 January 1976 - Complete engineering design, and con-
struction plans and specifications for the facilities to provide a
minimum of secondary treatment for all wastes discharged from the MDC
treatment plants.

« 1 March 1976 - Commonwealth to commit sufficient capital
funds to construct the necessary facilities.

. 1 May 1976 - Commence construction of the initial pro-
jects.

. 1 May 1979 - Complete initial projects, including con-
structing facilities to provide a minimum of secondary treatment for all
wastes discharges from the MDC's Deer and Nut island plants, and

+ 31 December 1980 - Complete construction and achieve
full operation of all other new or expanded plants so as to provide a
minimun of secondary treatment for all wastes discharged from the MDC
treatment plants.

The Commonwealth proceeded in accordance with the agreement
and after the Commonwealth's 1972 Environmental Capital Outlay Program
wag approved, the Metropolitan District Commission initiated selection
and negotiation procedures with several consulting firms,
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On 27 November 1972, an agreement wag executed between
the Commonwealth of Massachusetts and the Corps of Engineers to under-
take a joint study. The agreement said in part:

"The wastewater plan will aim at thorough elimination of
pollutants through the use of both basic and advanced treatment and
disposal techniques and other ampproaches.”

"The planning effort will be conducted as a single
operation, composed of both Federal and State personnel, having an in-
tegrated Federal-State decision process, and resulting in a joint
report.” .

2. Organization

In August 1972, the Metropolitan District Commission
invited the Corps of Engineers to collaborate with them in selecting
their consultant and in working out the scope of services to accomplish
the study. Through this series of meetings, the elements of the Boston
Harbor-Eastern Massachusettes Metropolitan Area Wastewabter Management
Study and a management orxganization were agreed upon.

In 1972, the Commonwealth of Massachusetts established
a cabinet level State Policy Committee for Water Quality Management
Planning. This committee established from its component agenciles a
State Technical Committee, For reasons of uwniformity and overall man-
agement within the Commonwealth of Massachusetts, the management en-
tity for the Boston Harbor-Eastern Massachusetts Metropcolitan Area
Wastewater Management Study was established within this framework.
This orgenization is illustrated in Figure 6, The Technical Subcommittee
on Boston Harbor was initially composed of the Metropolitan District
Cormission, Chairman; the Corps of Engineers; the Environmental Pro-
tection Agency; the Massachusetts Division of Water Pollution Control;
the Massachusetts Office of State Planning and Management; and the
Metropolitan Area Planning Council., Subsequently, the Massachusettis
Department of Public Health and a Citizens' Group were invited to join,
The Office of State Planning and Management became, over time, the
Resources Management Policy Council and ultimately the Office of State
Planning.

The Technical Subcommittee was formed on the premise
that it would reach decision by concensus. As the study evolved, the
concensus approach was acceptable in most cases. When decisions could
not be reached by concensus, the Technlcal Subcommittee fell back to a
position of majority rule,

B. Goals and Objectives

1. National Gosals

) . The Federal Water Pollution Control Act Amendments
became Public Law 92-500 (PL 92-500) on October 18, 1972, The primary
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objective of this law is "to restore and maintain the chemical, physical,
and biological integrity of the Nation's waters.'" To achieve this
objective, two general goals are stated:

(1) To achieve, wherever possible by July 1, 1983, water
gquality which provides for the protection and propogation of fish, shell-
fish and wildlife, and provides for recreation in and on the water.

(2) To eliminate, by 1985, discharge of pollutants into
all navigable waters.

Public Law 92-500 sets up four mejor systems of planning -
municipal, areawide, state and regional - to facilitate and coordinate
achievement of these goals.

Section 201

Section 201 of the law requires that a facility plan
be developed for all proposed publicly-owned treatment works applying
for Federal funds authorized by the Act to assure that these treatment
works are both environmentally sound and cost-effective.

As a minimum, all Federally funded waste treatment
facility plans are to (1) provide for the application of best practicable
waste treatment technology before any discharge to receiving waters;

(2) take into account and allow, to the extent practicable, the appli-
cation of technology at a later date which will provide the reclaiming

or recycling of water or otherwise eliminate the discharge of pollutants;
and (3) be coordinated with areawide waste treatment management plans,
required by Section 208 of Public Law 92-500.

Section 208

Section 208 of the law requires that areawide
waste treatment management plans be developed by planning agencles des-
ignated by the Governor of each state for specified areas where urban-
industrial concentrations have caused major water quality coatrol prob-
lems., These plans are to set forth a comprehensive management program
for collection and treatment of wastes and for controclling pollution
from all point and non-point sources.

Section 303e

Section 303e of the law requires that each state
develop a continuing planning process congistent with the goals of the
Aet. Under the State continuing planning process, each state must
monitor segments of waterways to classify each segment into one of two
categories, , .
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(1) Water Quality Limited - in which conditions of the
water preclude attainment of the water quality standard even if all
point sources provide the levels of treatment prescribed by Federal
effluent guidelines, Foederal guidelines require that all publicly-
owned sewage trealmen! plants provide a minimum of secondary treatment
by July 1, 1977 and "best practicable" treatment by July 1, 1983.

(2) Effluent Limited - in which the water quality stan-
dard. is now being met or there is reasonable assurance that such a stan-
dard will be met by the application of Federal effluent guidelines,

. States must develop basin plans for individual basins,
specifying precise discharge limitations on point sources discharging
to Water Quality limited segments of the basin, and designating con-
struction priorities for waste treatment works needed to assure achieve-
ment of water quality standards in the basin.

Section 209

Section 209 of the law establishes "Level B" plans,
to be conducted by both Federal and State agencies and intended %o re-
late water pollution control and water resource management efforts on
a river basin basis.

The Boston Harbor-Lastern Massachusetts Metropol-
itan Area Wastewater Management Study (BH-EMMA) recognizes the goals
and objectives of Public Law 92-500 through addressing the requirements
of Section 201 of the Act. The resulls of the study will constitute a
facility plan for the Boston Metropolitan area, and will be coordinated
with the area's 208 planning process. :

The evolution of study goals and objectives is described
in the following section,

2. Technical Subcommittee Goals and Objeciives

At the outseb of the study, agreements were signed be-
tween the Commonwealth of Massachusetts and two Federal agencies: the
U.8, Environmental Protection Agency and the U.S. Army Corps of Engineers.
On May 24, 1972, prior to the passage of Public Law 92-500, the Envir-
onmental Protection Agency and the Commonwealth of Massachusetts signed
an agreement requiring the Commonwealth to undertake a comprehensive
engineering and management study to determine the most feasible means of
achieving a minimum of secondary btreatment at all wastewater treatment
facilities in the Boston Metropolitan region; to determine engineering
alternatives for handling sludges generated by MDC treatment facilities;
and to develop a managemsnd program taking into consideration changes
in management structure, rate structure, user charges and methods of
capital financing. Significant dates established by the agreement
were:
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. May 1, 1979 - Completion of construction of facilities
Lo provide a minimum of secondary treatment for wastes discharged from
the MDC's Deer and Nut Island plants,

. December 31, 1980 - Completion of construction and
achievement of full operation of all other new and expanded facilities
to provide a minimum of secondary treatment for all wastes discharged
from MDC treatment plants,

. May 1, 1976 - Elimination of sludge discharges to
Boston Harbor.

In November 1972, the U.S. Army Corps of Engineers
entered an agreement with the Commonwealth of Massachusetts to under-
take a joint study to develop a wastewater management plan aimed at
"thorough elimination of pollutants through the use of both basic and
advanced treatment and disposal techniques and other approaches."

‘The objectives stated in these agreements differ as one
was signed prior to and one was signed afiter the passage of Public Law
g2~-500,

In the fall of 1972, a Technical Subcommittee of various
Federal, State and regional agencies was established for the RH-EMMA
study. One of the subcommittee's first tasks was to establish study
goals and objectives. Iach sgency was asked for input. The U.S.
Environmental Protection Agency recommended that the study develop
specific conclusions and recommendations for actions, and lead to the
implementation of wastewater management plans that will:

a., Meet water guality standards by 1977 throughout the
study area.

b. Achieve wherever attainable a water quality sufficient
for recreation in and on the water as well as propogation of fish, shell-
fish and wildlife by 1983.

¢. FEncourage solubions that will lead Lo the elimination
of pollutants and stress wastewater reuse and rencovation.

d. Result in preliminary plans and engineering studies
meeting the reguirements of Section 201 of Public Law 92-500.

The U.8, Army Corps of Engineers recommended the goal
stated in its agreement with the Commonwealth: "thorough elimination
of pollutants." This goal is essentially the 1985 goal of PL 92-500.

The Metropolitan Area Planning Council suggested its
regional goals and objectives: -
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a. Housing - "A decent home and a healthy living envir-
onment, for every resident of the Metropolitan Boston region,"

b. Economic - "Assurance of the economic well-being of
all residents by maintaining and enhancing the economic competitive
position of the Metropolitan Boston area in relation to the national
econonly and providing for an efficient geographic distribution of em-
ployuent throughout the region,"

c¢. ZEnvironmental ~ "Establishment of a physical environ-
ment that is well ordered, efficient, varied as to man-made and natural
features, and meets the aesthetic, health and recreation needs of all
citizens.,"

d., Transportation - "Provide for the safe, convenient
travel of the general public by means of integrated, intermodal trans-
portation systems,"

Although all these goals are not direcily related to
water quality, and could not be used as specific study goals, they
were Later used as input to the EMPIRIC land use allocation used to
develop small area projections of population, employment and land use
for the gtudy area for the years 1990, 2020 and 2050,

Specific study goals, recommended by the Metrcopolitan
District Commission, and later accepted by the entire Technical Subcom-
mittee, were:

a, To develop recommendations for the management of
wastewater in Fastern Massachusetts up to the year 2050,

b. To determine the ultimaie growih or contraction of
the Metropolitan Sewerage District {MSD) to the year 2050. All en-
gineering, economic and environmental aspects to be considered, in-
cluding the river basin concept.

¢, To make recommendations for a management organization
for the MSD and its subregional districts as may be projected. Admin-
istrative structure, policles, financial arrangementis, ané related
management matters to be considered,

d. To determine facilities required for the collection,
treatment, and disposal of existing and future MSD sewage flows including
the preparation of preliminary engineering designs for the recommended
method of treatment for the Deer Island and Nut Island projected sewage
flows.

e, To make recommendations for the regulation of com-

bined sewage overflows, infiltration and storm water with respect to
both the MSD system and the systems of its member communities.,
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f. To undertake an industrial waste survey and inventory
including developing industrial waste regulations and an equitable cost
recovery system.

g. To determine the feagibility of reclémation and re-
use of wastewater and treated water,

h, To develop short-range construction programs and de-
tailed plans for facilities required by the year 2000.

i. To develop a public participation program throughout
the duration -of the study.

J. To meet the requirements of Section 201 of Public
Law 92-500.
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C. Task Assignments

" Inasmuch as the Metropolitan District Commission was in the
process of negotiating with private firms to accomplish those items
designated in the Commonwealth of Massachusetts-EPA agreement when the.
Corps of Engineers joined the effort, the Technical Subcommittee of the
BH-EMMA Study decided that the Corps of Engineers' efforts should sup-
lement those items which the Metropolitan District Commission was to
accomplish, The items that were to be addressed by the Metropolitan
District Commission were as follows:

&a. Development of baslic data for the study area.

b, Estsblishing limits and systems for Eastern Massachusetts
Metropolitan Area,

¢. Preliminary engineering plan for additional treatment of
Deer and Nut Islande' flows - pump stations and headworks.

d. COperation and regulation of sewage interceptors and
overflows,

e, Industrial waste ordinance,

f. Management study.

g. Progress and final report of conclusions.

The Corps of Engineers' input to the study effort was designed
to both supplement those items being addressed by the Metropelitan Dis-
trict Commission and satisfy Congressional directives., The major items
that were to be addressed by the Corps included:

a. Public participation and information program

b. Land treatment alternatives

¢. Industrial waste survey

d. Impact analysis and evaluation

e, Stormwater and urban runoff

Figure 7 is a graphic display of the division of tasks between
the Corps of Engineers and the Metropolitan District Commission., Table 5

shows the role of all agencies on the Technical Subcommittee in accom-
plishment of atudy tasks,
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D. Background Information

1., The Study Area

The Boston Harbor-Eastern Messachusetts Metropolitan
Area Wastewater Management Study encompasses 109 cities and towns within
a 30-mile radius of the City of Boston (Figure 8), Of the 109 cities
and towns in the study area, 99 are members of the Metropolitan Area
Planning Council. One community {Boxford) lies within the jurisdiction
of the Merrimack Valley Plamming Commission, four are within the juris-~
diction of the Northern Middlesex Area Commission (Chelmsford, Biller-
ica, Tewksbury, Westford), and three are within the Central Massachusetts
Regional Planning Commission jurisdiction (Berlin, Northborough and
Westborough). In 1970, some 3,129,200 pecple resided within this area
of 1,760 square miles. It is projected that this population will in-
erease to 3,800,000, 4,200,000 and 4,600,000 by the years 2000, 2020,
and 2050, respectively., Population development is virftually complete
in the core City of Boston with saturation radisting outward into the
surrounding cities and towns, Population is expected to grow 92 percent
in the cuter suburbs by the year 2000, while it is projected to shrink
8 percent in the core area during the same time period.

2, Hydrology and Water Quality

The major waterways of the BH-EMMA study area consists
of':

a. Boston Harbor

b. The Charles River

¢, The Neponset River

d. The Mystic River

e, The SUASCO River System (Sudbury, Assabet and Concord
Rivers)

f. The Ipswich River and North Coastal Waters

g. The North River and South Coaztal Waters

Boston Harbor is a large (47 square miles) relatively
gshallow complex of bays and tidal estuaries, with 180 miles of tidal
shoreline; it has three tributery streams of substantial length: The
Mystic River to the north (length, 17 miles, including its major tribu-
tary, the Aberjona), the Charles River to the West (length, 80 miles)
and the Neponset River to the south (length, 30 miles). The SUASCO
River system, tributary to the Merrimack River, lies west of the Boston
Metropolitan area., Both the Sudbury (length, 31 miles) and Assabet
Rivers (length, 32 miles) originate in Westborough, Massachusetts and
eventuslly flow northward to merge at Concord, Massachusetts to form
the Concord River (length, 15 miles).
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The North Coastal area extends from the northern boundary
of Boston Harbor to the mouth of the Ipswich River in Ipswich, Massa-
chusetts. This area contains several harbors and the estuarine systems
of the Ipswich, Pines and Saugus Rivers. The largest river tributary
to the North Coastal area is the Ipswich River (length, 35 miles).

The South Coastal area extends from Hull at the southern edge of Boston
Harbor, southward to Duxbury. The North River system is the main trib-
utary to this coastal area.

A breakdown of river basin drainage and stream flow of
major rivers in the study area is shown in Table 6. Data on average,
maximum and minimum discharges was obtained from flow records maintained
by the U.S. Geological Survey (USGS). Low flow values were obtained from
low flow frequency duration curves developed by the U.S. Army Corps of
Engineers from USGS data.

The quality of water in many of the various rivers,
estuaries and coastal regions of the BH-EMMA study area currently does
not meet water quality standards proposed by the Massachusetts Division
of Water Pollution Control, Water quality standards are designated for
all major waterways in Massachusetts in accordance with Section 303e of
Public Law 92-500, and are based on the water's specific use. A des-
cription of Massachusetts Water Quality Standards criteria is presented
in Tables 7 and 8. Classifications.proposed for various segments of
the major waterways in eastern Massachusetts are displayed in shaded
letters in Figure 9. Present water quality is designated by circled
letters next to the proposed classifications, Present classifications
of D and U signify water quality inferior to Class Cl.

3. Industrial Waste Flows

Extensive efforts were made to determine the quantity
and quality of wastewater to be treated in the Eestern Massachusetts
Metropolitan Ares. An important part of this effort was an inventory
of industrial wastes.

The Corps of Engineers carried out the inventory of
industrial wastes in two phases. The first phase sought to identify
and locate the industries representative of the twenty-seven industrial
groups delineated in PL 92-500, This effort identified 743 industries.
Data was collected on the source and amount of industrial water used
and the location and quantity of industrial process water discharge.
Duta on the characteristics of industrial waste streams was collected
where available and estimated where unknown. The 743 industries were
found to discharge 31 million gallons per day of industrial process
wastewater. Ninety-two percent of this 31 million gallon per day came
from industries discharging 50,000 gallons per day or more.

At the completion of this task, it was felt that an ad-
ditional effort should be made to inventory the discharges of the lar-
ger manufacturing industries in the study area to determine all dischargers
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TABLE 7

COMMCNWEALTH OF MASSACHUSETTS
WATER QUALTTY STANDARDS °

Fresh Water Standards

Class B -
Uses: Contact recreation Clags ©
. Water Supply with tregtment Uses: Non-contact recreation
and dizinfection Fighing

Closs A Fighing : tlass B-1 Water supply with treatment end . Clana C=1
Them Use: Public Weter Su@ly Industrial and Agricultuorel Use; Same ag B - disinfection under special conditions Uses: Same ac C

. Not less than 5§ mg/l during ab least Fot less than 5 mg/l during at least 16 hours
legst 16 hours of say 2% hour period and 16 hours of any 24 hour period, nor less of any 24 hour period, nor-leds than 3 mg/1
not less than 5 mg/l st any time. For than 3 mg/l at any time. For seasonal At any time. o seasonnl cold water fishe-
cold water streams the dissclved cxygen cold water fisheries at ledat & mg/fl ries at least & mg/) must be maintained
goncentration shell not de less than mist be mainteined during the season. during the seAson. : ’

6 mgfl durihg the season.

Not less than 75% of ssturation during at Not less than 73‘% of saturation during at.
least 16 hours of auny 24 hour period and
not less than 5 mg/l at any time, For
cold water streans the dissclved cxygen
concentration chall not be less than

& mg/l during the scason.

1. Dissolved oxygen Not less than 2 mg/l at any Hime.

Nene other than of natural origin or those Same 25 Class C
2. Eludge depogits=gclid refuse~ None allowable. None other than of nmatural origin or those ~ Same as Class B amcunts which may result from the discharge
floeting sclids-oil-grease- amounts which may result from the discharge . v from waste treatment facilities providing
Beutm from waste treatment feeilities providing appropriate treatmant. for oll and grease
sppropriate treatment. For oll and grease of petrolenn origin the neocimm allowsble '
of petroleum origin the masdimam allowable coneentration is 17 ng/l.
concentration is 15 mg/l. X
None allewable ih such concentrations that Same ar Cless C
3. Color end turbldity Tone other than of natural origin. None in such concentration that would Seme ns Class B would impeir mmy uses specifically assigned
impéir eny uses speclfically assigned to to this class.
this class. . .
. . None in such conceptrations that would impalr 3Same as Class @
h, Total Coliform becteria per Hot to exceed an mverage velue of 50 Not to excced an average value of 1000 nor Same as Cless B any usages specificelly assigned to this
100 md. during any monthly sampling perled. rore than 1000 in 20% of the samples. . . clasa, mee Note 1%
5. Teste and odor None other than of natural origin. None in such concentrations thet would Same as Class B None in such concewtrations that would impalr  Same s8 Class C
impair any usea specifically assigned to any uges specifically assigned to this class,
this class and none that would cavse taste and none thet would canse taste and odor to
and odor in edible figh. edible figh.
6. pH As naturally eccurs. 6.5 » 8.0 . Same s Class B 6,0 - B.5 Same as Class C
7. Allowable temperature Hone other than of natural origin. None except where the increase will not Same as Class B None except where the increase will not ex- Same as Class C
inerease exceed the recomended limit ou the most . ceed the recommended limits on the most
sensitive receiving water use and in ne sensitive receiving water use end in not case
case exceed 53° F in warm water fisheries, exceed B39F in warm water fisheries, and 65°F
orin amy cage reige the normal tempersture - in cold weter fisheries, or in amy cese raise.
of the receiving weter more than LOF the normal temperature of the recelving weter
more than WOF.
&. Chemical constituents None In concentration or combinations None in concentretions or combinotlons Same es Cless B ¥one in concentraticns or combinztlons Same aa Class C
which would be harmful or offensive to which would be hermful or offensive to which would be harmful or offensive to
humeng, or harmful to animal or aquatic human, ¢r harmful to enimal or aquatic humpn 1ife, or harmful to animal or aquatic
life. life or any water uge specifically 1ife or any other water use specifically
sssigned to this elass, assigned to thig class.  °
9. Fadloactivity Wone in concentrations or cosbingticns Yone other than that occurring from Same as Class B, None in such concentrations or combinations same las Class ©

in excess of the limits specified by
the United States Public Health Serviee
Drinking Water Stendards.

natural phencmena.

®Note 1 - ne bacteris limit has been placed on Class "C" waters becauge of the
urban runeff and combined sewer problems which have not yet been solved. In
waters of this class not subjfect to urban ruwnoff or comblned sewer discharges
the bacterial quelity of the wmter should be less than an average of 5,000
eoliform bacteris/100 ml during any monthly sampling period. It iz the
objective of the Division of Water Follutiot Comtrel to eliminste all point
and non~-point sources of pollution and to impose bacterdal Llimits oh all
waters,

in excess of the limits specified by the
United States Public Heslth Service Drinking
Water Standards.
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TABIE 8

COMMONWEALTH OF MASSACHUSETTS:
WATER QUALITY STANDARDS!

Seit. Water Standards

{lass 8B
Contact Recreation
Fishing
Opemr Shellfish Hervesting

Uses:

Class SB
Contact. Reerestion.
Fishing
Shellfish Harvesting:
with depuration

Uses:

Clags SC
Won~contact Recrestion
Fishing
Closed to Shellfish: Harvesting

Uses:

2.

Disselved cxygen

Sludge depositsw~solid refuse-

floating solids-ocil grease=-
scum

Color- and trubidity

Tetal Coliform becteria per
100 ml.

Taste. and odor

pH

Alloweble: temperature. in.
crease

Chemical constituents

Radicactivity

Not: less then 6.5 mg/) et any time.

None- other than of netural origin or
those smounts witch may result from
‘the discharge from waslte treatment
facilities providing appropriste
treetment. For oil and grease: of
petroleun origin. the: maximmm.
allowsble. coneentration is 15 mg/l..

None in' such concertrations that will
impair any uses. speeificelly assigned:

- to this class..

Not. to exceed. & mediam value- of 70
and. not. more than 10% of the semples:
shall -ordinarily exceed 230 during-
any monthly: sempling period.

None- allowable.

6.8 - 8.5
Hone. except where. the increase will

not. exceed the reccnmended limits  on
the most sensitive water use..

None. in. concentrations or- combinations

which would be harmful to humsrn, shimal.

or aguatic life or which would meke the
waters unsafe or unsuitable for fish or
shellfish or their- propegetion, impalr
the palatability of same,. or impair the
water for any other: use.

Hone in. such concentrations: or- combina-~
tions in excess of” the: limits speeified
by the United Stabtes Public: Health
Service Drinking Weter Standards.

Yot less tham 5.0 mg/l at any time.

Kone. other- than cf netural origin or
jthose. amounts which may result. from:
the discharge: fron waste treatment:
facilities: providing adequate: treat--
nent. For oll. and greese: of petroleum.
origin the meximum allowable. concen-
tration is. IY umg/l..

Nene. in such concentrations: thet. would:
impeir any uses specifically assigned
to this. class..

Not to.exceed an average value of TOO
gnd. not: more: then 1800 im more: than
20% of the sampies..

Nene- in such. concentrations: that. would
impair any. uses specificelly assigned
%o-this clese sud none that: wowrld causs
taste and: odor in edible: figh oz shell~
fish..

6.8 - 8.5

None: except where the inerease will not:

exceed the: recammended limits on the:
most. sengitive: water use.

None: in concentrations: or combinatians
which. would. be harmful to human, animgl
or  aguatic life or which: would. make:- the:
waters unsafe or unsuitable for fish or
shellfish or their propagetion, impair

the paiatability of same, or- impair the-

waters for any other uges..

None in concentrations: cr combinations
in excess of the Iimits speciflied by
the United States: Public: Health Service
Dricking Water Standards: .

*Note 2 - no bacterie limit has been placed on Class "SC" waters because of the
urban runoff and. combined sewer problems which have not yet beem solved.
waters: of this class not subject to. urban runoff cambined sewer discharges the
tacterial quelity of the water- should be: less than. an average. of 5,000

coliform bacteria/100 ml during any monthly sempling period.

It is the

objective of the Division to eliminate &ll point and non-point sources. of
. pollution and: to impose bacterial limits. on all waters.

In

Not less than 5 mg/l during: at leash 16
hours: oft any 24 hour peried nor- less: than
3 mgfl at eny times.

Kone: other- than of  natural. origin. or-those
amounts. which: may result. from. the- discharge
from: wagte: treetment. facilities: providing
appropriete: treptment. For oil and: grease: of
petroleum: origin. the maximm: allowable: con-
centrafiton is 15 mg/l.

None in. such: concemtrationa: that would: impair-
amy uges: specifieally asstgned to this class..

None: i suck: concentrations: that would impain:
any uses specifically mssigned: to this class..
See Note 2%

None in such concentrations  that would impair-
ey uses- specifically assigned to- this class:
and. none: that would cause tmste and: cder-in
edible fIsh. orr sHellfizh..

8,5 = 8.5

HNone except where: the increase will not. exceed
ihe- recommended: 1imits on the most sensitive
waker use..

None in concentraticns. or combinations: which
would: be harmful toc: human,. animal cor agnatic:
1ife or- which would: make the waters unsafe
or- unsuitable: for- fish or shellfish cr thelir
propagation, impalir the palatebility of* seme;,.
or impeir-the water for- amy other- use.

None in sueh: concentrations or- eombinations in:
excags: of the: Ifmits specified by the: Untted.
States Public: Hesdth Service Irinking Weter
Standards..



of 50,000 gallons per day or more. AlL industrial categories were ex-
amined, however, the number of lndustries examined was limited by the
firm's charscteristic water use and employment. For those industrial
types with an inherent low water use, only the firms employing more

than 250 people were examined, For high water using industries, those
employing more than 100 people were exemined. All industries deter-
mined in the previous effort to discharge over 50,000 gallons of waste-
water per day were examined, An additional 180 industries were examined
in this effort. Only 24 of the additionsl 180 industries were found

to discharge 50,000 gallons per day or more of industriasl wastes, Table
9 summerizes the results of the two efforts,

Subseqguent to the efforts described above, a cooperative
effort with the Commonwealth of Massachusetts was undertaken to visit
118 known or suspected large dischargers to determine the sources and
characteristics of their process wastewater. Attempts were also made
to determine each industry's future plesns with respect to quality and
treatment of wastewater dischsrge. Finally, a sampling program was
conducted aimed at indexing key industries which were major dischargers
of "compatible" wastes. 'Compatible" discherges are discharges with
substantial BOD and suspended solids loadings, which are for the most
part adequately treated by municipal wastewater treatment facilities.
A tanner, a gelatin manufacturer, two paper mills, one textile mill, one
ice cream producer, a fish processor, and a meat processor were sampled.
All data gathered in this effort wag obtained on the basis that it would
be kept confidential for planning use only. Therefore, no statistics are
reported here, '

‘In general, the industries in Eastern Massachusetts were
willing to cooperate in the study's effort to upgrade the level of waste-
water treatment.

4. Existing Wastewater Management

Current wastewater management practices vary through-
cut the area. In the center of the Boston Harbor—-Eastern

Massachusetts Metropolitan Area, 43 communities are wholly or partially
served by the Metropolitan Sewerage District (MSD) as part of the MDC
(see Figure 10). Each municipality within the MSD is responsible for
maintenance and operation of its own sewermge system prior to discharging
into the MSD trunk sewers. Bach community is also subject to the rules
and regulations set forth by the Metropolitan District Commission. The
MSD system consists of more then 200 miles of trunk sewers, covering an
area of approximetely 400 square miles and serving approximately 2 million
people. Except for wastewater discharged through combined sewer overflows
and/or discharged to surface waters, wastewater in the MSD system receives
primary treatment and chlorination at either Deer Island or Nut Island
treatment Tacilities before it is diascharged into Boston Harbor., These
facilities have an average daily treatment capacity of more than 450
million gallons per day, with a combined capability of handling maximum

hs



TABLE 9

INDUSTRIAL WASTE INVENTORY

oM

' : Total
Discharge No, of Firms Large
No. of TIdentified Discharging Discharge
Industrial Group Firms Examined gallons/day 50,000 gallons/day gallqns(day
Food (SIC 20) - 169 8,977 ,500 29 7,836,500
Textile (SIC 22) 106 2,340,000 9 2,097,000
Paper (SIC 26) 29 5,174,000 i 5,172,500
Chemjcal & Allied Industries 114 8,281,300 © 13 8,247,000
(s1C 28, 29 & 30)
Metals & Metal Products 120 1,911,600 7 1,829,000
(sIC 33, 34, 35 & 37)
Others 387 9,993,998 33 8,725,690 -
TOTAL EXAMINED 925 36,678,398 95 33,907,690
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flows at the rate of 1.2 billion gallons per day. Currently, the
facilities need extensive improvements, as wastewater flows exceed the
capacity of many parts of the system, and receive inadequate treatment,
thereby threatening the Harbor's recreational uses.

To the north of the MSD, the communities of Beverly,
Danvers, Peabody, Salem and Marblehead have combined to form the South
Essex Sewerage District (SESD). A primary treatment facility to handle the
wastewater flow of this District is under construction in Salem and planning
is underway for secondary treatment., Manchester has a secondary treatment
plant, and Swampscoti and Ipswich have primary facilities.

_ In the SUASCO Basin secondary facilities exist at Billerica,
Concord, Maynard, Hudson, Marlborough (West), and Westborough. Marlborough
also has an advanced waste treatment plant serving the Eastern portion of
the community.

In the Charles River Basin, Milford, Franklin and Millis
have secondary treatment facilities and Medfield has a new advanced treat-
ment facility.

On the South Shore, Cchasset, Scituate and Rockland have
secondary facilities and Marshfield has a small primary treatment plant.

Meny of these treatment facilities in areas outside the
MSD are also in need of expansion and improved treatment to assure com-
pliance of waters receiving their discharge with water quality standards
set up by the Commonwealth of Massachusetts (see Section B.2).

The overall existing wastewater management system is il-
lustrated in Figure 10.

5. Water Supply

The Metropolitan District Commission's water supply
system is the largest regional system within New England. At present,
this system supplies either wholly or partially the water supply needs
of 42 communities within the Commonwealth of Massachusettgs. Consumers
of the serviced population number about two million or fully 37 percent
of the Commonwealth's 1970 populsation.

Existing dependable yield of the system is estimated to
~ be 300 mgd. Average daily water consumption furnished by the system in
1971 was 322 million gallons per day (thus the system is outstripping
available supply) of which 273 mgd was delivered to municipalities
which rely exclusively upon the MDC eg thelr only supply source.

The MDC relies upon surface water as its supply source.

Three major reservoirs: Quabbin, Wachurett and Sudbury impound flow
from tributaries of both the Connecticut and Merrimack River Basgins.
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The short-term future needs can be met by the recommended
Millers River and Northfield Mountain projects. 1In the long range, the
Connecticut or Merrimack Rivers, or a regional groundwater system, have
been identified. '

The Metropelitan Area Planning Council made a study in
1969 of the water supply needs of the Boston Metropolitan area. The
following summarizes their findings for those communities not presently
served by the MDC.

&, 1pswich River Subdistrict: Two of the communities
listed below have adequate existing supplies to meet their projected
1990 demands., An additional six communities have potential supplies
which could adequately supplement their existing supplies through 1990.
However, the potential supplies in five of the communities and the existing
supplies in one of the communities make use of the Ipswich River.

Beverly Ipswich Reading
Boxford* Lynn ‘Rockport
Danvers Lynnfield Rowley*
Essex Manchester : Salem
Georgetown¥ Middleton Topsfield
Gloucester North Reading Wenham
Hamilton. Peabody Wilmington

*Not in Council District

The Ipswich River does not have the capacity to meet
thege collective demands, Unless the Ipswich River is supplemented, it
will be uvnable to supply sufficient additional yield to even the come
munities which now pump from it. Through the eonstruction of three new
off-stream reservoirs, together with a diversion system from the Merri-
mack River, the Ipswich River can be developed to adequately supplement
the existing and potential supplies of the communities in the Ipswich
River Subdistrict. The Merrimack River is the only possible source
which would permit diversion to the Ipswich during dry periods, thus
reducing the size of the off-stream reservoirs required. The longer
the period of diversion, the smaller the size of the reservoirs re-
quired to produce the same yield.

b. Concord River Subdistrict: None of the MAPC com-
munities in this subdistrict will be able to adequately meet their pro-
Jjected 1990 demands. However, the communities in the Concord River
Subdistrict can also be supplied by the Merrimack River. This sub-
district includes four MAPC communities: Acton, Bedford, Concord and
Littleton, and 13 communities adjacent to the Council Distriet.

¢. Charles River Subdistrict: The third subdistrict
considered includes the 17 communities in or adjacent to the Charles
River watershed and listed below: '
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Bellingham Milford Walpole

Dover : Millis Wayland
Frankiin Natick Wellesley
Holliston . Norfolk Westwood
Medfield Sherborn Wrentham
Medway Sudbury

Five of these communities can develop potential
supplles to adequately meet their projected 1990 demands. The com-
muities in this subdistrict have been subdivided into two groups, the
Upper and the Middle Charles River Groups. By developing the abundant
potential local supplies of Franklin and Milford and interconnecting
the individual system, the six communities in the Upper Charles River
Group can adequately meet their projected 1990 demands. The 11 com-
munities in the Middle Charles River Group can extend the adequacy of
thelir systems by growing together similar to the Upper Charles River
Group.

However, unless the MDC is extended to supply Sud-
bury, Medfield, Norfolk and Dedham, the combined 1990 demands cannot
be met even if all potential supplies are developed., Following the
completion of the MAPC study, the NEWS study requested the opinion of
the U.8, Geological Survey (USGS) concesrning the hydraulic relationship
of the well fleld proposed for the Middle Charles River Group and the
river. The USGS replied they felt the proposed well field in essence
would be drawing from river flow, particularly in low flow periods.
Low flow conditions in the Charles River at present are a critical
factor in the river's water quality. It was felt that any substantial
decrease in flow caused by withdrawals for water supply would increase
water .quality problems. Thus, the NEWS study proposed communities
listed as middle Charles to be served by connection to the reglonal

system,

Land use controls are extremely important for the
proteotlon of small local surfsce and groundwater supplies from pollu-

tion. The NEWS water supply studies recognize the need for small local -

sources for incremental gquantities of water to meet overall demand in
conjunction with the large amounts of water to be supplled by proposed
regional systems,

d. Neponset River Subdistrict: Only the Town of Sharon
in this subdistrict, consisting of Avon, Foxborough, Sharon and Stough-
ton, can develop supply adequate through 1990, The remaining three

subdistrict communities will require an outside supplementing source of .

supply. The projected 1990 demand of the Neponset River Subdistrics
can be adequately met through the development of Ponkapoag Pond as a
water supply reservoir. By raising the level of the pond some 19 feet,
adequate storage capacity can be provided to receive flood flows pumped
from the Neponset River., Water would be pumped from the Neponset River

only during periods when the flow exceeds 25 cubic feet per second {cfs).
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Durlng dry periods, pumplng will be permitted only over a few months of
the year. In order to provide sufficient yield, it will be necessary to
provide pumping capacity greatly in excess of the estimated safe yield of
the system.

e, North River Subdistrict: The fifth subdistrict sys-
tem investigated would provide suppiemental supply to communities lo-
cated south and southeast of Boston. This North River Subdistrict in-
cludes the 15 communities located in the MAPC District, listed below,
plus the communities in the Old Colony Planning Council.

Braintree Holbrook ‘ Randolph
Cohasget . Hull Rockland
Duxbury Marshfield Scituate
Hanover Norwell Stoughton
Hingham Pembroke Weymouth

' Cohasset is the only member community which can
develop supplies adequate through 1990. However, providing all of the
communities develop their potential supplies, the North River could be
developed to supply all of the communities in the subdistrict well be-
yond the year 1990 with the exception of the Towns of Braintree, Wey~
mouth, Randolph and Holbrook, While these communities could be sup-
plied by the North River, it would be more realistic to supplement the
supplies of these communities from the MDC, since they are remote from
the North River, near the existing MDC system, and their demands would
decrease the North River's period of adequacy. The only source that
will be available to supplement the North River once the demands exceed
its yield is the MDC, and these four communities would have to be con-
nected to the MDC eventually. '

6. Projections
a. Population, Employment and Land Use

Any wastewater mansgement study requires the devel-
opment of certain background data to provide the basis for the developw
ment of alternatives. Therefore, the first major task of the Boston
Harbor-E:stern Massachusetts Metropolitan Area Wastewater Management
Study was to estimate the number of people that would be living in the.
study area in the future and where within the area they would live and
work.

The first step was to prepare estimates of popula-
tion for the study area., The procedure used consisted of three steps:

(L) Preparation of projections using the regional
share method and the cohort-component method.

(2) Comparison of the results with each other and
with other projections for the study area.
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: (3) Election of hlgh and low estimates of popula-
thﬂ for the study area.

7 Figure 11 displays the Boston Harbor-EMMA projections
against other population projections prepared for the region.

It is noted that MDC's consultant did not use the
OBERS projections. Table 10 displays the Boston Harbor-EMMA Waste--
water Management Study projections against the Boston SMSA Series C
and Series E OBERS projections. Also OBERS projections are shown for
the Fastern Massachusetts Metropolitan Area (FMMA). These were com-
puted by the aversge ratio of the EMMA population to the SMSA popula-
tion for 1960 and 1970 time periods. These figures are presented for
comparison purposes only. It should be noted that the EMMA projections
are lower than the OBERS Series E projections. The EMMA projections
were made using a birth rate slightly below the replacement level,
This appears to be appropriate for the EMMA area. A complete discus-
sion of the methodology may be found in Technical Data Volume 1 of the
Wastewater Engineering and Management Plan for Boston Harbor-EMMA,

The next task was to estimalte the amployment through-
out the study area. Employment was projected in five categories:
(1) dry manufacturing, (2) wet manufacturing, (3) very wet manufacturlng,
(4) non-menufacturing industry, and {5) commercial., The projections.
indicated a decrease in employment in the manufacturing part of the
economy and an increase in the service sector,

The next task was to allocate the population and
employment to the 109 communities within the study area.  In order to
accomplish this task systematically, with as little bias as possible,
the EMPIRIC Activity Allocation Model was utilized. This model util-
ized current data on population, employment, land use; water and sewer
use and transportation to develop small area projections of population,
employment and land use in the study area for the yeasrs 2000, 2020 and
2050. The methodology and results of this effort are described in
Technical Data Volume 1 of the Wastewater Engineering and Management
Plan for Boston Harbor-EMMA, Table 11 shows the distribution of pop-
ulation and employment between the current 43 members of the Metro-
politan Sewerage District and the entire Boston Harbor-EMMA,

b, Wastewater Flows

The dats gathered in the industrial survey formed
the basis of the industrial component of the wastewalter flows, The
total quantity of wastewater flow was computed for each community using
the following criteria:

(1) Water Consumption: 1970 consumptlon with a per
capita increase of 1 gallon per capita per day per year until 20203
thereafter no increase.
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TABLE 10

BOSTON HARBOR-EASTERN MASSACHUSETTS METRCPOLITAN AREA
WASTEWATER MANAGEMENT STUDY PROJECTIONS VERSUS OBERS

Ut

1960 1970 1990 2000 2020 2050
TMBMA - 2,847,900 3,129,200 3,566,300 3,806,.600 4,196,200 ki, 565,800
poston SMBA .
OBERS Series E 3,337,013 2,715,118 L, 567,600 11,995,000 5,819,100
Rogton SMSH |
ORERS Series C " " 5,125,300 5,872.800 7,648,600
EMMA OBERS
Series E " " 3,873,325 ls,236,18L L,03%,507
Series C " i I, 346,250 L,080,134 6,486,012



TABLE 11

DISTRIBUTION OF POPULATION AND EMPLOYMENT
_CURRENT MSD VERSUS BH-EMMA STUDY AREA

(=

?QPULATLOH
;‘-'lef.ro;)oi‘.itan Hewerase District (IﬁSD:) 2,219;200 2,423,200 2,527,900 2,509,200
“er fort Harvor-Eastern '!--lassééﬁusetts 3_,1&9.,200 3,806,600 4,196,200 4,565,800
vietropolitan Area (EZH~EMVA) . _ _ i
| EMPLOYNENT .
1970 S 2000 . 2020 2050 -
i»’xainufacturiﬁg -‘ ther | Manﬁfactu'z"ihg Cther Manufacturing Other I\fff.ajlnufac turing | Cther
MER, ; | 2e3,@00 535;360 167,500 1,057,500 129,700 - 1,077;800 97,700 1,152,500
Bﬂﬁﬁwmg-;_ ) 1;036,800 __23?;hoo 1,420,700 ‘217;700 1,615,400 --.182;h00 | _2,055,7§0

202,000



(2): R:sideniial and Commercial Wastewaler: £0% of
water consumed is returned to the sewers.

(3) industrial Wastewaber:

Dry Manufacturing “ -~ 170 sallons per employee por day
Wet Manufacturing 700 gallons per employee per day

Very Wet Manufacturing 2000 gallong per employee per day

(4) Infiltration:

New sewers (built after 1959) 30 gallons per capita per day
Middle-aged sewers (built - : _

between 1940 and 1959) 60 gallons per capita per day
01d sewers (buill before 19h40) 90'gallons per capita per day

A summary of the projlected wastewater flows for
2000 and 2020 is presented 1n Table 12,

E. Treatment Technology

The study's divieion of tasks requlred the MDC to de31gn
water-oriented municipal waste treatment systems and solutions for come
bined sewer gverflows, The U,S, Army Corps of Encineers was required
to develop a land- oriented waste fyreatment system and solutlons for
s+ormwater runoff,

1. Vater-Orierted Treatment

: A variety of freatmenl processes was -examined- by congul=
tants to the MDC in the developmeni of trealment systems for the Boston
Harbor-Eastern Massachuselts Metropolitan Area.  The selected processes
depended largely on criteria that had to be met to comply with Massaw
- chusetts water quality standards and Lhe requirements of PL‘92-500.

The majority of wastewaters discharged today in the
Boston Harbor-Eastern Massachusotts Metropolmtan Area receive primary
treatment with disinfection, The objective of primary treaiment is to
remove setileable solids, suspended solids (8S) -and ascociated oxygen
demanding substances (BOL). Disinfection is utilized to remove poten-
{ial diseasceproducing ormanisms.  The current concenirations of BOL,
suspended solids and coliform bacteria in the Deer and Hut l1sland treate
ment facilities eflfluent, and percent removal of these substances
achieved at the twop facilities is miven in Table 13,

For proposed 'discharges to ocean estvarine waters, the
MOC's consultants racommended secondary treatment with disinfection.
Secondary treatment removes, througn biolozical action, greater per~
centages of suspended solids and oxygen demanding wastes. This recom-
mendation is in accordance with the requirement for uniersal secondary
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TABLE 12

WASTEWATER FLOWS
(MGD)

2000 - 2020
Residential Residential
& & .
Commercial Industrial Infiltration Total | Commercial  Industrial Infiltration Total
Metropolitan Sewerage .
District 26k ,62 75 6k 190.15 530.41 324,55 70.02 193.97 588,54
Boston Harbor-EMMA 352,71 105,50 238.50 696.66 482,06 10t.27 258.00 841.33



TABLE 13

AVERAGE CHARACTERISTICS OF DEER AND NUT ISLANDS
TREATMENT FACILITIES EFFLUENT
(Data taken from 5hth Annual Report of the
 MDC Sewerage Division, Year ending June 30, 1974)

Deer Island . Nut Island
Effluent Effiuent
Substance Concentration % Removal Concentration % Removal
(ppm) (ppm)
BOD 88 33% 88 2%
Ss 56 56% 114 Lot

Coliform bacteria = 762 99.99%% 1,600 99.92%
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DEER ISLAND SEWERAGE TREATMENT PLANT
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treatment as set forth in PL 92-500.'4Seconda;y treatment may also meet
the requirement of best practicable waste treatment before discharge to
the ocean environment.

For discharges to freshwater streams in the Eastern
Massachusetts Metropolitan Area, the Massachusetts Division of Water
Pollution Control determined that additional treatment beyond secondary
treatment is necessary to meet 1983 requirements of PL 92-500, They
indicated that, until further enalysis proves different, required treat-
ment for wastewater discharges to freshwater systems would consist of
secondary treatment with phosphorus removal, complete nitrification
with filtration and post aeration. This treatment chain would remove
virtually all of the suspended solids and oxygen demanding substances
and a large portion of the phosphorus, All ammonia would be converted
to nitrate.

The flow diagrams corregponding to the above discussion
are shown in Figure 12, The recommended treatment process was princi-
pally developed by the MDC engineering consultant.

No consideration was given to the removal of metals and
industrial chemicals in the design of treatment processes as an impor-
tant assumption was made early in the study that all industries would
pretreat their wastes before discharge to municipal systems to insure
that the waste would be compatible with the treatment works. This
assumption could result in the oversizing of some facilities, but the
work conducted under the industrial inventory showed that the majority
of the industries had joined & municipal system where one wag available.

2. Land-Oriented Trestment

Applying domestic wastes to the land is a very old
technique that has been tried and proved reliable throughout man's
history. Only recently, however, has there been renewed interest in
land treatment as an selternative to conventional wastewater treatment
techniques, The land treatment alternative, developed by the Corps of
Engineers, was considered as a process for effluent renovation consistent
with the 1983 and 1985 water quality objectives of PL 92-500, as well
as a process for nutrient recovery through crop production. Properly
managed land treatment systems can be expected to use secondary treat-
ment effluent as a resource by recycling nutrients to natural systems.
Figure 13 displays the mechanics of a typical land treatment system.

There are three commonly used techniques for land treat-
ment: spray irrigation, overland flow and rapid infiltration. The
physical soil characteristics of a proposed treatment site essentially
determine which technique is best suited for a particular area. Other
more important considerations are land characteristics, depth to ground-
water and the proximity of residential or commercial development.
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AVERAGE SEWAGE MONTHLY AVERAGE

BOD3 : 200mg /)

55 200 mg/|
NH3-M 25 mg/l
Total N 40 mg/1
Phosphorus as P 10 mg/l
Fecol Coliform Buacteria &x107 £100ml
pH &6.0-9.0

PRIMARY TREATMENT

INFLUENT PRELIMINARY PRIMARY _PISINFECTION EFFLUENT
TREATMENT SETTLING SYSTEM
GRIT and SCREENINGS PRIMARY SLUDGE
EXPECTED EFFLUENT GUALITY MONTHLY AVERAGE
BOD 5 K 100 mg/l
sS : 75 mg/l
NH -k 25 mg/l
Phosphorus as P 35 mg/l
Total N 38 mg/I1
fecal Coliform Bacteric 1103 J100 mi
pH 6.0-9.0
SECOMNDARY TREATMENT
SECONDARY
INFLUENT PRELIMINARY PRIMARY REACTOR SECONDARY DiSINFECTION EFFLUENT
TREATMENT SETTLING [Activated SETTLING SYSTEM .
Sludge)
RETURN SLUDGE
GRIT and PRIMARY SLUDGE
SCREENINGS WASTE SLUDGE
SLUDGE HANDLING SYSTEM i
;
EXPECTED _EF_FLU_EN'!'.-GUALITY . MONTHLY AVERAGE B o ) L e
U sODsT v 30 mg/l ’ : : R i
|85 30 mg/l . - .
“MH3-N .25 mg/l - oL z
Tatal & 30 mg/i ’
.Phosphorus as P 5 mg/l
Fecal Coliform Bacteria 200/100 ml
pH 6.0-9.0
ADVANCED WASTE TREATMENT e
METAL SALT DISINFECTION
[Alum or Ferric) . SYSTEM
R SECONDARY
INFLUENT| PRELEMINARY PRIMARY REACTOR SECONDARY NITRIFICATION ITRIFICATION FILTRATION | POST EFFLUENT
TREATMENT SETTUNG [Activated SETTLING REACTOR SETTLING AERATION
Sludge) :
RETURN SLUDGE RETURN.SLUDGE
GRIT and PRIMARY SLUDGE . WASTE SLUDGE WASTE SLUDGE
SCREENINGS . :
|_ SLUDGE HAMDLING SYSTEM J
EXPECTED EFFLUENT QUALITY MONTHLY AVERAGE
BOD S 5 mg/l
55 5 mg/l
NH3-N < 1 mg/l
Total N 30 mg/1 TREATMENT TRAINS
Phosphorus as P < 1 mg/l
fecal Colifarm Bacteria ~200/100 ml AND
pH 6.0-9.0

EFFLUENT QUALITY

Figure 12



LAND TREATMENT PROCESS

ROOY SYSTEMS
SOIL PARTICLES

SOIL MICROORGANISMS -

- TAKE UP SOLUBLE NUTRIENTS

- MECHANICALLY STRAIN SUSPENDED SOL!IDS
- ADSORB BACTERIA, VIRUSES, PHUSPHURUS
AND HEAVY METALS

CONSUME DISSOLVED CRGANIC NITROGENOUS
AND PHOSPHORUS MATERIALS

FIGURE 13
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Overland Flow - This technique was not considered in
the development of this wastewater management alternative due to the
absence of suitable sites in the study area,

Spray Irrigation - Land areas within the study ares that
were best sulted for spray ilrrigation consisted of silty loam, loam and
sandy loam soils, Crop uptake of nutrients, which are the same as those
found in commercial fertilizer, plays a major role in the long-term
effectiveness of these systems which maximize the use of water and
nutrients input through crop production. As applied effluent seeps
through the soil, micro-organisms degrade organic substances, plants
utilize the nutrients, while other effluent constituents become fixed
in the soil horizon.

Rapid Infiltration - The soils required for this process
are very permeable deposits of sands and gravels to which large volumes
of effluent can be applied., It is especially suited to areas where
groundwater recharge and flow augmentation of nearby streams are needed.
Crop uptake of nutrients coupled with periodic harvesting is not crit~
ical because nutrient removal is accomplished by efficient management
of the system to allow nitrification-denitrification of the applied
wastewater's total nitrogen content and soil chemical fixation of
phosphorus. The technigue of rapid infiltration contrasts to spray
irrigation in that spray irrigation emphasizes treatment by recycling
nutrients back through the food chain and enhances crop productivity
while rapid infiltration is more of a flow augmentation groundwater
recharge technique,

The Corps of Engineers assumed that secondary effluent
of the quality proposed for ocean discharge in the water-oriented
systems would be spplied to the land. Figure 14 illustrates the treat-
ment sequence used in the design of the land-oriented advanced waste
treatment system, Table 14 indicates the pollutant removals that can
he expected in the land systems. Again metals were not considered as
it was assumed they would be eliminated through industrial pretreatment
requirements.

3, Combined Sewer Overflows

a. General

The combined sewer overflows in the Boston Metro-
politan area were addressed by consultants to the Metropolitan Dis-
trict Commission. '

The combined sewer area within the MDC system is
composed of a densely populated urban area supported by one of the
oldest sewer collection systems in this country. Today, combined
sewers serve about 50 percent of the MDC served population covering
about one-fifth of the sewered area tributary to the MDC systems.
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TABLE 1h

REMOVALS OF CONSTITUENTS FROM SECONDARY

. EFFLUENT USING IAND TREATMENT METHODS

Secondary

Efiél;int : S .? .Rm»l R.I,
BOD 30 98+ 90-95
cOoD 70 95+ 90+
N 20 85+ 7580
P 10 99+ 95+
Metals - 95+ 9%+
Suspencied Solids 30 99 99
Pathogens | - 99 | 9
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LAND-ORIENTED ADVANCED WASTEWATER TREATMENT

PRELIMINARY TREATMENT IPRIMARY ‘ SECONDARY TREATMENT l ADVANCED TREATMENT
, ITREATMENT . :

RAPID INFILTRATION

——— ———— a— — S— —

|
|
u
t
|.
|
il

' ) Chlorine i
Screé‘n Grit Removal Sedimentation E Activated Sludge I I Contact Tank Equalization Lagoon j Storage Lagoon
R PN ‘/\MAA-“] | PO 'w' | LUl L T . . . P ..
aw ~ ' A ‘ ’ .
Wastewater &% :'"’. : ; —> - St st s b e N ! CLEAN WATER CLEAN WATER
;,' ., Primary Secondary | —
%, Effluent Effluent / M= —
I » | \g//\ 7 7,,\/' Spray Irrigation
I Mote Tunnel SR I
or pressure
Return Activated Siudge o
l pipe — —_— =
B — ‘ b
i Excess Sludge i
. " CLEAN
- Vacuum Filtration - Incineration ‘ ) . . . At PP WATER
. - o e T TO STREAM
Sanitary Landfill : i . . .

Drainage Tile

L8y ‘.

Residue

FIGURE 14

Land-Oriented Advanced Wastewater Treatment



Overflows of combined sewage occur in excess of 100 locations. The
combined sewer area consists of all or parts of Boston, Brookline,
Cambridge, Chelsea and Somerville.

b. Design Storm

Wet weather flow in combined sewer systems consists
of storm runoff and normal dry weather flow, Hydraulically, storm run-
off is by far the most significant component, therefore, the selection
of the hydrologic basis for design is important. In the design of
storm drains and combined sewers, extreme events are normally selected
as the basis for sizing of pipes. Events of between 5 and 50 year
severity have been used for such designs. For the regulation of com-
bined sewer overflows, severities of such magnitude normally are not
justified because the older combined systems normally do not have such
transport capability; because the cost of regulating such flows increases
drastically with severity, whereas relative pollution loads only increase
slightly, and because during such hydrologically severe events, the
receiving water usually acts quite differently than under normal dry
weather flow conditions, '

For the purposes of sizing facilities and estimating
their cost in this study, a storm of one-year severity and six-hour
duration was chosen as the design storm.

The combined sewers were modeled using the Environ-
mental Protection Agency's Stormwater Management Model.

c¢. Overflow Regulation Objectives

At the present time, there exists no clearly defined
criteria nationally on combined sewer overflow regulation.

However, it is expected that required correction of
overflow problems will be defined in terms of meeting water quality
standards. Therefore, the requirements for regulation of combined
sewer overflows would vary from location to location depending on the
nature of the receiving water and its intended use, but would not be
subject to the "minimum secondary" criteria.

Determination of treatment requirements for each
specific location is considerably more complex in the case of combined
sewer overflows than for normal dry weather pollution due to the inter-
mittent, storm-caused, nature of the discharge. Not only is the dis-
charge highly variable in terms of flow, but also in terms of pollu-
tion concentrations., For example, the initial overflow normally con-
tains a higher degree of pollution caused by the flushing of deposits
in the sewers.,

Also, the effects on the receiving stream are more
complex in a combined sewer overflow regime due to both hydrologic and
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water gquelity slug loads. No longer can impacts on water quality be
assessed purely on an average steady state basis, but must consider time
varying effects., On the other hand, present water quality criteria are
related to steady state conditions and do allow for the prabability of
not meeting criteria occasionally. How these criteria relate to the
stormwater problem has yet to be decided.

For this study, the majof objectives for regulation
of combined sewer overflows are:

(1) Elimination of disease producing organisms,
~(2) removal of floating matter, and
(3) reduction of solids.

' It is expected that removal of heavy metals and
toxics will be through regulation of industrial discharges by source
control.

4. Urban Stormwater Runoff

Although urban stormwater runoff has been traditionally re~
garded as nonpolluting to receiving waters, recent data have shown that
such flows mey contribute a major portion ot the pollution load to
streams. Runoff can have severe impacts on dissolved oxygen and may
contribute considerably more pollution than a city's sanitary sewage
during periods of moderate to heavy rain.

The Corps of Engineers as part of the Boston Harbor-Eastern
Massachusetts Metropolitan Area Wastewater Management Study studied the
characteristics end magnitude of the pollution problem caused by urban
stormwater runoff, and considered treatment alternatives that could re~
duce the pollution load. The study covered the drainage basing of the
Eastern Massachusetts Metropolitan Area (see Figure 15) exclusive of the
communities around Boston served by combined sewers. The entire effort
is documented in Technical Data Volume 8 ot the Wastewater Engineering
and Management Plan for the Boston Harbor-Eastern Massachusetts Metrow
politan Area.

o The quantity and quality ot urban stormwater runoff was
estimated by s modified version of the Storage Treatment and Overflow
Runoff Model (STORM) developed by Water Resources Engineers, Inc, for
the Corps of Engineers Hydrologic Engineering Center, Only the runoff
portion of the model was used. The runoff quantity and quality resulting
from five design storms was determined for each community in each river
basin. The design storms were "balanced" 24 hour storms. A "balanced"
storm can be defined as rainfall sequence reflecting rainfall duration
of a certain frequency., Three of the storms were 1,2, and 5 year return
frequency storms. The other two storms were designated Class 90 and
Class 95. These were synthetic storms of differing volumes and rainfall
intensity.
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To address stormwater problems in the study area, treat-
ment systems with various combinations of storage, low rate micro-
straining, high rate microstraining and disinfection were developed.
Storage is used primarily to equilibrate and attenuate the flow. Some
settleable matérial is removed as a by-product, A microstrainer,
which removes certain percentages of settleable solids, suspended
solids and BOD, uses finely woven stainless steel mesh mounted on the
periphery of a continuously revolving drum partially submerged in the
waste stream. Design flow rates through microstrainers range from an
optimum maximum treatment rate of 10 gpm/sf in low rate installations
to 45 gpm/sf for high rate installations, A low rate microstrainer
with storage is estimated to remove 95% of scttleable solids, 65% of the
suspended solids and about Lo% of the biochemical oxygen demend, while
high rate microstrainers remove 90%, 45% and 20% of these substances,
respectively. Disinfection serves to reduce the level of bacterial con-
tamination in the waste stream. This study proposed utilization of
chlorine (sodium hypochlorite generated on site) as a disinfectant, at
a dosage of 5 mg/l and g detention time of 15 minutes for the peak
design flow rate. .

F, Solutions and Impacts

1. Wastewater Treatment Alternatives

a. Water-Oriented Systems

Treatment processes developed by consultants to the
MDC to meet requirements of Section 201 of fthe Federal Water Pollution
Control Act Amendments of 1972 and comply with the Commonwealth of
Massachusetts' Water Quality Standards are displayed in Figure 12,
Secondary treatment was recommended for sll ocean discharges, and ad-
vanced waste treatment was recommended for all discharges to inland
waters.,

. Four water-oriented alternative treatment systems
were designed to address’ the following coneepts:

(1) Meke improvements in only the existing Metro-
politel Sewerage District.

(2) Expend the district by 16 communities or de-
lete some outlying communities.

- {3) Expand the district to include all 109 com-
mumities in the study area.

(4} BEliminate the district and create a decentralized
system with satellite facilities.
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The configurations of these four alternatives and
associated costs are displayed in Figures 16 through 19, and a more
detailed description of each alternative is provided below,

(1) CONCEPT 1 - Upgrading Systems of the Existing
Deer and Nubt Island Treatment Plants
Service Ares

General - This plan follows the concept of up-
grading the Metropolitan District sewerage facilities to provide for
future needs within iis present area, and utilizes regional and muni-
cipal systems to serve the remaining communities within the study area.
There are several communities that would, however, become part of the
Deer.and Nut Islands treatment plant service area under this concept
because no other reasonable solutions exist for them, The systems
considered for servicing the remaining communities are bhased on re-
taining wastewater in the basgin of origin.

Descrlptlon of the Plan - Nut and Deer Islands
wastewater treatment plants would ultimately serve 50 communities in-
cluding the core Cities of Boston, Cambridge, Chelsea, Everett and
Somerville, The existing Metropolitan District interceptors would be
extended to provide service to the municipalities of Hopkinton, Irin-
coln, Lynnfield, Sharon and Weston since all of these communities are
included because they are tributary to municipalities that are presently
served by the Deer and Nut Islands treatment plants and because they
cannot be reasonably included in any of their adjacent systems.

Figure 16 lists the municipalities that would
be tributary whnolly or in part to the Deer Island or Nut Island treat-
ment plants, and displays suggesited regional or municipal systems for
the remaining 59 communities in the study area.

(2) CONCEPT 2 - Deer and Nut Islands Service Area
Contraction

General -~ This concept would reduce the service
area tributary to the Deer and Nut islands treatment plants. This
would be accomplished by creating 5 additional regional treatment sys-
teme within their present service area.

Description of the Plan - In this plan, the
Deer and Nut Islands treatment plants would serve 32 commumities in-
clude the core Cities of Boston, Cambridge, Chelsea, Everett and
Somerville,

The remaining communities in the present Deer
and Nut Islands treatment plants service area could be served as shown
in Figure 17 and communities outside the present Deer and Nut Islands
treatment plants service area would be served as in Concept 1, with the
exception of the eastern part of Marlborough and Southborough. Under
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. this concept and under Concept 3 and h, the eastern part of Marlborough
would remain as a municipal system, and Southborough would join a
regional system in Framingham,

(3) CONCEPT 3 - Deer and Nut Islands Service Area
Expansion

‘General. - Concept 3, as shown in Figure 18,
would extend the Deer and Nut Islands treaiment plants service areas
by increasing the present limits to generally include the Charles
River basin in its entirety and communities around the present MDC
wvater supplies in the Sudbury River basin. This extension would be
accomplished by serving those communities that are not presently served
and that are naturally tributary to the existing system. The plan does
not extend service to those municipalities. that are not naturally trib-
utary to the existing system. The needs of these municipalities would
be better provided for through developing regional and municipal systems
within their dreinage basins.

Description of the Plan - The Deer and Nuk
Islands wastewater treatment plants would serve 58 communities,
Figure 18 lists these communities and indicates those that are tribu-
tary wholly or in part to the Nut Island or Deer Island treatment
plants. In this concept, the aystem would be expanded to serve Hopkin-
“ton, Lincoln, Lynnfield, Sharon and Weston since these communities
cannot be reasonably served by any other regional system., Further ex-
pansion would be achieved by incorporating into the system those
communities that lie within the Upper Charles River basin and that are
located around the present MDC water supply reservoir in the Sudbury
.River basin.

The remaeining communities could be served as
shown in Concept 1, with the exception of the eastern part of Marl -
borough.

(+) CONCEPT 4 - Decentralized Systems

General - This concept would decentralize the
present system tributary to the Nut and Deer Islands treatment plants.
This decentralization, shown in Figure 19, would be achieved by de-
veloping six additional regional systems within the present service
area of the Metropolitan District System.

Description of the Plan - The Deer -and Nut
Islands wastewater treatment plants would serve 24 communities. Fig-
ure 19 lists the 24 communities and denotes those communities that are
tributary wholly or in part to the Nut or Deer Islands treatment plants.
This figure also sets forth the six additional regional systems that
would be developed within the present Deer and Nut Islands service
areas and the municipalities that they would serve,
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The remaining communities within the study area
could be served as shown in Concept 1, with the exception of the eastern
part of Marlborough which would remain as a municipal system.

Technical Data Volume 4 of the Wastewater
Engineering and Management Plan for the Boston Harbor-BEastern Massa-
chusetts Metropolitan Area provides further detail on all these con-
cepts. There is basically one suggested configuration for towns lying
.outside the proposed maximum expansion area of the Metropolitan Sewerage
District as:

_ (a) It was a study goal to determine the ul-
timate size of the MSD. Engineering and management alternatives were
developed for M3D service area proposed by the study.

(b) A State-EPA implementation plan already
exists for many communities lying outside the study's proposed MSD
service aresa.,

(¢) Areawide waste treatment management plans
for the Boston Metropolitan Area authorized by Section 208 of PL 92-
500, will address waste treatment management in outlying areas more
fully.

b. Land-Oriented System

The U.8. Army Corps of Engineers developed a land
application waste treatment alternative for the BH-EMMA study area.
Tt is considered that the 1985 goal of eliminating discharge of pollu-
tants into the navigsble waters was addressed in the land~oriented
portion of Concept No. 5.

(1) Selection of Land Areas

In developing a land application alternative
for renovation of municipal and industrial wastewater generated in the
Eastern Massachusetts Metropolitan Area, the Corps of Engineers con-
sidered many factors., ©Some of the factors were: land use; geological
characteristics of sites, both surficial and subsurface; and projected
wastewater flows for the planning period.

The specific methodology used in the identifi-
cation and sizing of potential land treatment sites included:

(a) Identification of recent land use for each
commmity in the Eastern Massachusetts Metropolitan Area and the overall
land use for all of Eastern Massachusettis.,

(b) Collection and evaluation of available

geclogic information describing soils, geologic formations, and ground-
‘water for FEastern Massachusetts with respect to land treatment technigues.
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A POSSIBLE SET OF REGIONAL AND MUNICIPAL SYSTEMS

OUTSIDE AREA SERVED BY DEER AND NUT ISLANDS TREATMENT PLANTS
? Plant ' ' Plant
@ . /A\:\ Drainage basin Municipality locagion Drainage basin Municipality location
A : -
'\Amzmc N ( Lynn Lynn Marlborough ’ Marlborough
~ —_—- ~IL i
o . o o~ “\{xfg.%g{v ; Saugus River Nahant Southborough east
' (e N \ Saugus Sudbury River
SCALE IN MILES r\\\ HAVERHILL S 7 NEWBURY | Sudbury Sudbury
"N rt/mm@:&\ _ ‘ Wayland
STUDY AREA BOUNDARY “”/’“ﬁ"——(’ \ LeeoreeTon ” owiey g::::i'g ;
- - /\{UWE(/ NORTH g Bass, Danvers and 3 Berlin (2000) ’
/ - . VARERY BXFOR » Marblehead ,
PEPPERSLL -~y DUNSTABLE g BOROUGH ) T\ MoveR Korth River Peabody | Marlborough Marlborough
. < wOOVER i 5 O Salem Salem Northborough west
\\\,\J( { s % wwon ; Shrewsbury
\ GROTON WENRAR ~ . Westborough
Assabet River
N e Bolton (2000)
SHIRLEY ) AYER Essex Egsex : Hudson
B Stow (2000) Stow
- Gloucester Gloucester :
ANCASTER - (3 sites) Bellingham
Franklin
% " : North Coastal ’Mancheater Manchester HM:}‘ti;ton Medway
- 7 : F¥ Massachuse tts )
L I ' , CAPEREE P A j : Norfolk (2000)
P DEER ISLAND FACILITY Rockport ‘Rockport | Wrentham
‘ ‘ Upper Charles River Iy orield Medfield
Swampscott Swampscott Millis
North Reading Norfolk (2000)
Middleton Middleton
© Milford Milford
Boxford (2000) J e — '
Hamilton Hamilton i
Iplwich River Top’ field Norwell
Wenham (2000) | Pembroke
mmnmucf‘{‘ i . . : Ipswich -{ Ipswich Scituate Scituate
\///’E NERDON ¥ 4 ) . 1 Rockland Rockland
UKBRIDGE rm;f;;m:w / ; \ \ AST [ 4\ ; Merrimack River gmgg_;d Lowe i
B gy Kl g MR Taunton River Avon Brockton
Rhode  Isiand e e WA Acton f
BRIDGE WATER ! Boxborough (2000) Seituate
LEGEND Concord { Concord | Cohasset Cohasset
Littleton (part) '
Diagonally Striped Areas - proposed service area tor  / /7 Maynard South Coastal Hull Hull
Deer & Nut Isiands S :
Shated & Cross Hatched Areas- proposed municipal & reg- - _ Concord River ‘ Marshfield Marshfield
Arr ;::::s::n:r'tz:u::::z after | Billerica Billerica Duxbm (2000)
OoWs - |
: the year 2000 > Carligle (2000) ;
Molor Sewage - essiing ‘ Chelmsford Chelmsford
Treatment Facility - proposed - ”rt
. Within the MSD Stony Brook Littleton ( )
E | Westford
| — | J
MUNICIPALITIES TRIBUTARY TO DEER OR NUT ISLANDS ‘ CAPITAL AND'OPERATION COSTS *
WASTEWATER TREATMENT PLANTS UNDER CONCEPT 1
A, Capital Costs . B, Operation and Maintenance Costs
Tributa,ry to Tributary to Deer and Nut Island WWIP Deer and Nut Island WWTP
Nut Island Deer Island service area improvements service areas 17
Ashland Arlington 1, Deer Island WWTP 260 Satellite area syfétems Ly
Boston (in part) Bedford 2. Nut Island WWTP 231 |
Braintree Belmont 3. Pumping Stations 19 Peripheral area systems 17
Brookline (in part) Boston (in part) 4, Interceptors - Present 118
Canton Brookline (in part) - FPuture _E_’_?_ Total annual opﬁgration
Dedham Burlington and maintenance costs 38
Dover (after year 2000) Cambridge Subtotal 675
Framingham Chelsea : Local share 67.5 * All costs are in millions
Hingham Everett of dollars
Holbrook Lexington Satellite area systems
Hopkinton Lincoln
Milton (in part) Lynnfield : 1. Treatment plants 31
Natick Malden 2. Interceptors and
Needham , Medford pumping stations 20
Newton (in part) Melrose
Norwood Milton (in part) Subtotal 51
Quincy Newton (in part) Local share 5.1
Randolph Reading ,,. : |
Sharon Revere Peripheral area systems g WASTEWATER MANAGEMENT
Sherborn (after year 2000) Somerville | NEWS
- Stoughton Stoneham 1. Treatment plants 194 ! MERRIMACK RIVER BASIN-BOSTON METROPOLITAN AREA
Walpole Wakefield ' 2. Interceptors and ‘
Wellesley Waltham pumping stations 86
Westwood Watertown i : CONCEPT 1
Weymouth ‘Weston Subtotal 280 |
Wilmington Local share 28.0 ' |
Winchester UPGRADING SYSTEMS OF THE
Winthro d total
Finthsor G S0t | EXISTING DEER AND NUT ISLANDS
Complete cost 1006 f '
Local share 100.6 SERVICE AREA

FIGIIRF 1A




-
N\,

-
/ N A!ESBUR/Y Vo sauseurr |
/ ‘

MERRIMAC

. — A
~ ~ — A RN ez
o] 5 10 ,/ ~~J D WEST {PORT
' [ wewamy N
SCALE IN MILES NS avemn N ey
/ " N
\ 7 GRVELAND D5
NP

o~

MeTHE__ 7

-
STUDY AREA BOUNDARY o EImETON 7 RowLer
< - — 7~ -JARBCEL yoRy
/ TYNGS - Y EERTSRY

3\ ANDOVER

PEPPERELL™X:~y DUNSTABLE }somucn
: 7

A

ANDOVER

\
~ \
( { \
\ GROTON

\
N

¢
SHIRLEY ) AYER
A~
L { CARLISLE
\

-
~———

J HARVARD
LMCASTER B0ceoR0lGH 4

~
/7

INTON \\\
BERLIN

(A BT -
WEST ’\l BRIDGEWNTER | _

ANILLE BRIOGEWNTER | -
- | mum
BRIDGE WATER

Rhode  Island

LEGEND
Diagonally Striped Areas - proposed service area for S
Deer & Nut Islands e
Shaded & Cross Hatched Areas- proposed municipal & reg-
ional service areas - .
Arrows - proposed inclusions after
the year 2000
!Mojor Sewage ~ existing e ‘
Treaiment Facility = proposed .

i.
{Within the MSD
LN

DEER ISLAND FACILITY

|

Massachusetts

Bay

|
A POSSIBLE SET OF REGIONAL SYSTEMS WITHIN EXISTING
DEER AND NUT ISLANDS SERVICE AREAS UNDER CONCEPT 2%

Drainage basins Municipality

Plant location

Ashland
Framingham
Hopkinton
Southborough

Sudbury River

Framingham

Brookline (part of)

Dedham (part ot)

Dover - combine with Dedham after 2000
Natick '
Needham ,
Newton (part of) 3
Sherborn (combine with Dedham after 2000
Wellesley |

Charles River | Boston (part of)

Dedham

Lincoln
Newton (part of) , |
Waltham |
Watertown |
Weston

i
i

Watertown

Neponset River

Canton (part of)
Norwood (part of)
Sharon

Stoughton
Walpole

Canton South

Canton (part ofg
Dedham (part of:
Norwood (part of)
Westwood

i
H

Canton North

COMMUNITIES TRIBUTARY TO DEER OR NUT ISLANDS
WASTEWATER TREATMENT PLANTS UNDER CONCEPT 2

Tributary to Tributary to

Nut Island Deer Island
Boston (in part) Arlington
Braintree Bedford
Brookline (in part) Belmont

Boston (in part)
Brookline (in part)
Burlington
Cambridge
Chelsea

Everett
Lexington
Lynnfield
Malden

Medford

Melrose

Milton (in part)
Reading

Revere
Somerville
Stonehanm
Wakefield
Wilmington
Winchester
Winthrop

Woburn

Dedham (in part)
Hingham
Holbrook

Milton (in part)
Newton (in part)
Quincy

Randolph
Weymouth

* In addition to systems outside Deer and Nut Island service éreas, listed in Concept 1.

CAPITAL AND OPERATION COSTS *

A, Capital Costs

B, Operation and Maintenance Costs

Deer and Nut Island WWTP Deer and Nut Isiand WWIP

service area improvements service areas

1. Deer Island WWTP 236 Satellite area éystems
2. Nut Island WWTP 135 |

3. Pumping Stations 19 Peripheral area systems

L. 1Interceptors - Present k49 i
- Future v Total annual operation
and maintenance costs
Subtotal 456 |
Local share 45.6 ¥All costs are in millions of

dollars

Satellite area systems

1. Treatment plants 27k %
2. Interceptors and i
pumping stations 28 §
Subtotal 302 |
Local share 30.2 !

Peripheral area systems

1. Treatment plants 194 ;
2. Interceptors and |
pumping stations _86 |
Subtotal 280 j

Local share 28,0 |

Grand total f
Complete cost 1038 %

Local share 103.8 |

15
2k

L7

56
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A POSSIBLE SET OF REGIONAL SYSTEMS (IJ‘I‘SIDEEEXISTING DEER AND NUT ISLANDS
SERVICE AREAS UNDER CONCEPT 3

| ‘
Plant ? Plant
Drainage basin Municipality location Drainage basin Municipality location
Lynn Lynn i Chelms f Ord
Saugus River Nahant Stony Brook Littleton (part) Chelmsford
Saugus g Westford
Beverly- Berlin ( 2000 )
Bass, Danvers and Danvers ; Marlborough Marlborough
North River Marblehead Assabet River Northborough west
Peabody j Shrewsbury
Salem Salem Westborough
Bolton (2000)
Essex Essex Hudson
Stow (2000) Stow
Gloucester Gloucester
(3 sites)
Marlborough Marlborough
North Coastal Manchester Manchester Sudbury River east
' Sudbury Sudbury
Rockport Rockport Wayland
Hanover
Swampscott Swampscott L Norwell
North Reading North River bepe
Middleton Middleton Aeituate Scituate
Boxford (2000)
Ipswich River Hamilton Hamilton Rockland Rockland
Topsfield |
Wenham (2000) Taunton River Avon Brockton
? Scituate
ich 4
Ipswic Ipswich Cohagset Cohasset
Merrimack Ri Chelmsford Lowell I
errimack River Tewksbury South Coastal Hull Hull
Acton § Marshfield Marshfield
Boxborough | Duxbury
, Concord Concord Z
Concord River Littleton (part) §
Meynard - j
Billerice Billerica | ¥
Carlisle (2000) | :'

COMMUNITIES TRIBUTARY TO DEER OR NUT ISLAND
WASTEWATER TREATMENT PLANTS UNDER CONCEPT 3

Tributary to Tributary to
Nut Island Deer Island
Ashland Arlington
Boston (in part) Bedford
Braintree Belmont
Brookline (in part) Boston (in part)
Canton Brookline (in part)
Dedham Burlington
Dover (after year 2000) Cambridge
Framingham Chelsea

Franklin Everett

Hingham Lexington
Holbrook Lincoln
Holliston Lynnfield

Hopkinton Malden

Medfield Medford

Medway Melrose

Miltord Milton (in part)
Millis Newton (in part)
Milton (in part) Reading

Natick Revere

Needham Somerville
Newton (in part) Stoneham
Norwood Wakefield
Quincy Waltham
Randolph Watertown
Sharon Weston

Sherborn (after year 2000) Wilmington
Southborough Winchester
Stoughton Winthrop

Walpole Woburn

Wellesley

Westwood

Weymouth

Wrentham

A,

CAPITAL AND OPERATION COSTS *

Capital Costs

Deer and Nut Island WWIP
service area improvements

1. Deer Island WWIP 260

2. Nut Island WWTP 2h8

3. Pumping Stations 19

L, Interceptors - Present 160

- Future 138

Subtotal 825

Local share 82.5
Satellite area systems

1. Treatment plants None
2. Interceptors and

pumping stations None

Subtotal None

Local share None
Peripheral area systems

1. Treatment plants 194
2. Interceptors and

pumping stations 86

Subtotal 280

Local share 28.0

Grand total
Complete cost 1105
Local share 110.5

B. Operation and Maintenance Costs

Deer and Nut Island WWTP
service areasf

Satellite area %ystems

Peripheral area systems

Total annual operation
and maintenance costs -

*All costs are iﬁ millions of

dollars

|

|

17
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COMMUNITIES TRIBUTARY TO DEER OR NUT ISLANDS
WASTEWATER TREATMENT PLANTS UNDER CONCEPT 4

Tributary to.
Deer Island

Tributary to
Nut Island

Belmont (in part)
Boston (in part)

Boston (in part)
Brookline (in part)

Braintree . . Brookline (in part)

Dedham (in part) Canbridge

Hingham : Chelsea

Holbrook Everett

- Milton (in part) Lynnfield

Newton (in part) ' Malden

Quincy ' Medford (in part)

Randolph Melrose

Weymouth Milton (in part)
Revere
Somerville

Stoneham (in part)
Wakefield (in part)
Winthrop

A POSSIBLE SET OF REGIONAL SYSTEMS WITHIN EXISTING
DEER AND NUT ISLANDS SERVICE AREAS UNDER CONCEPT Ly*

r Drainage o ) : Plant
Basin Municipality Location

Ashland
Framingham
Hopkinton
Southborough

Sudbury River Framingham

Dedham (part of) |
Dover
Natick
Needham
Sherborn
Wellesley

Dedham

Charles River Lincoln ]

Newton (part of)
Waltham || Watertown
Watertown
Weston

Canton
Norwood
Sharon | Canton
Stoughton
Walpole
Westwood ;

Neponset River

Burlington ‘ |
Reading

Stoneham (part of)
Wakefield (part ot) | Woburn
Wilmington |

| Winchester (part of) ?
Weburn

Mystic River Arlington

Bedford

Belmont (part of)
Lexington
Medford (part of)
Winche

Medford

*In addition to systems outside Deer and Nut Island servicp areas listed
in Concept 1. |

CAPITAL AND OPERATION COSTS*

Capital Costs

B. Operation and Maintenance Costs

Deer and Nut Island WWTP
service areas

Deer and Nut Island WWIP
service area improvements

1. Deer Island WWIP 194 Satellite area systems
2. Nut Island WWTP 146
3. Pumping Stations 19 Peripheral area systems
4, Interceptors - Present 57

-~ Future 15 ‘Total annual operation

and maintenance costs
Subtotal 431 v |
Local share 43,1 *All costs are in millions of
dollars
Satellite area systems
1. Treatment plants 381
2. Interceptors and
pumping stations 31
Subtotal : k12
Local share hi.2

Peripheral area systems

1. Treatment plants 194
2. Interceptors and
pumping stations _86
Subtotal 280
Local share 28.0
Grand total
Complete cost 1123
Local share 112.3

WASTEWATER MANAGEMENT
NEWS

MERRIMACK RIVER BASIN-BOSTON METROPOLITAN AREA

CONCEPT 4

DECENTRALIZED SYSTEM

FIGURE 19




(¢) Identirication of those areas in Eastern
Magsachusetts potentially suifable for land treatment of wastewaters.

(d) Determination of acreages needed for land
treatment of projected year 2000 flows using either spray irrigation or
rapid infiltration,

-(e) Comparison of lands potentially available
with acreage needed.

This procedure revealed that the potential for
land application within the Eastern Massachusetts Metropolitan Area is
limited by the small amount of land sites available, OSome 10,000 acres
were identified as having potential for land treatment., The majority
of this acreage was in the southwestern part of the Eastern Massachusetts
Metropolitan Area., Some spray irrigation and rapid infiltration sites
were found in coastal communities north and south of Boston Harbor.
Only two potential spray irrigation sites were larger than 300 acres,
the remainder were less than 300 acres and rather fragmented, The
potential rapid infiltration sites were generally 100 acres or less
and highly fragmented.

Potential land treatment sites in excess of
49,000 acres were identified in southeastern Massachusetts. Many of
these sites were well clustered in three areas: Fall River - Freetown,
Plymouth - Carver, and western Cape Cod. This area then seemed to hold
the greatest potential for a land treatment system.

(2) Formulation of the Plan

Cognizant of the existing sewerage system
within the Boston Harbor-Eastern Massachusetts Metropolitan Area, the
Corps of Engineers chose to accept Concept 4 as developed by the Metro-
politan District Commission's consultant as the basis for formulating
a land application concept.

Of the 109 communities in the study areza, only
seven communities belonging to three proposed regional or municipal
wastewater treatment systems appeared to have the opportunity to im-
plement land application within their region; (1) Hemilton, Boxford,
Topsfield, Wenham; (2) Ipswich; (3) Middleton, North Reading. The
Hamilton system has adequate lands to implement either spray irrigation
or rapid infiltration, while the others had sufficient acreage only for
rapid infiltration.

The remaining proposed regional units in the
Boston Harbor-Eastern Massachusetts study area were either too highly
urbanized with large wastewater flows or were less populated commun-
ities with lands not suited for wastewater treatment according to the
design criteria used. In either case, the projected 2000 effluent
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flows from the regional treatment facilities were too large to receive
treatment using the lands identified within the regional sewage treat-
ment wnits, For this reason, suitable lands in southeastern Massachusettis
outside the Boston Harbor-Eastern Massachusetts Metropolitan Area were
considered as to their plausible use for either the spray irrigation or
rapid infiltration-land treatment method.

_ The land alternative developed by the U.S. Army
Corps of Engineers proposes that wastewater flows from five regional
treatment facilities, proposed in Concept 4, be transported to south-
eastern Massachusetts for land application, These five facilities are:
the Canton facility in the Neponset River Basin; the Dedham and Watertown
facilities in the Charles River Basin; and the Woburn and Medford facil-
ities in the Mystic River Basin. Wastewater flows from other regional
units in Concept 4 were not chosen for land application for the following
reasons

{a) Diversion of all wastewater flows from the Sud-
bury-Assabet-Concord River Basin (SUASCO) could have serious impact
" upon the streamflow and aguatic environment., This would be especially
critical during low flow periods if the projected year 2000 effluent
flows, about 38 mgd, from the six proposed regional treatment facil-
ities (Billerica, Concord, Sudbury, Hudson, Marlborough (east and west),)
in the SUSASCC Basin were diverted ocutside the basin. This wvolume would
be greater than the 7-day- lO0-year low flow in the Concord River at the
confluence with the Merrimack River at Lowell, Massachusettis.

(b) Similarly, diversion of the projected year 2000
effluent flows from the proposed upper Charles River treatment facil-
ities in Milford, Medway and Medfield would cause negative impacts to
the squatic environment stemming from reduced streamflow.

(e¢) Chemical analysis of the wastewater flows to the
Deer and Nut Island treatment facilities show a substantial proportion
of these flows are made up of saline water, Because of hazards to crop
production, soil properties and groundwater quality beneath land treat-
ment sites, treatment of saline wastewater effluents on the land is not
a practical consideration. For this reason, land treatment of some
466 mgd, from the regional wastewater treatment plants proposed, under
construction or on-line at Salem, Lynn, Deer Island, Nut Island, Hull,
Swampscott and Marshfield (part) was not proposed.

The Corps of Engineers proposed that proaected vaste-
water flows of 177 mgd from 29 communities serviced by the Canton,
Dedham, Watertown, Medford and Woburn facilities be diverted to south-
eastern Massachusetts for land application because (1) sufficient land
areas sulted to land treatment in Canton, Dedham, Medford, Watertown
or Woburn regional wastewater treatment units were not found, and
(2) the impact of diversion of wastewater flows outside of river basins
in which these facilities are located was not believed as crucial a
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i
considerétion &8s diversions Trom other river basins. Wastewater flows
from all or most of the area included within these five regional units

are currently directed to either the Deer or Nut Island treatment facil-
ities for discharge into Boston Harbor.

Figure 20 displays the land-oriented alternative
with land application sites in southeastern Massachusetts (approxi-
mately 18,700 acres) and in the north coastal region (approximately
190 acres). Costs associated with this alternative are also shown,

It was proposed that all facilities participating
in the land application system employ secondary treatment, as depicted
in Figure 14, The remaining water-oriented facilities would employ
treatment methods as proposed in Concept 4. Effluent from the Canton,
Dedham, Watertown, Medford, and Woburn facilities would be transported
in a southerly direction, via a mole tunnel, to equalizing storage
lagoons in Canton., From Canton, the effluent would be pumped through
force mains to storapge lagoons in Freetown, Plymouth and Bourne. Stor-
age lagoons at each of these sites would be large enough to store flows
when rainy or cold weather interferes with land application. The stor-
age capacity for spray irrigation sites would be 26 weeks, and for rapid
infiltration sites would be 14 weeks. However, it is believed that the
mild climate of southern Massachusetts will enable land application by
rapid infiltration to continue on a year round basis, Sludge from the
5 regional secondary facilities in the southeastern Massachusetts sys-
tem would be thickened and stored at each plant, and conveyed via pipe-
line to Dedham plant to be dewatered by vacuum filtration and incin-
erated in a multiple hearth incincerator. Resultant ash would be
lagooned and then transported to sanitary landfills.

¢. Development of the Preferred Flan

These five concepts were presented to the publiec for
comment through the study's public participation program, and impact
analyses were performed by consultants to the Army Corps of Engineers
(see Section d}. After considering public response and the results of
impact analyses, the Technical Subcommittee for the BH-EMMA study met
-in December 1974 to select the study's preferred alternative. Each
member of the Technical Subcommittee voiced their preferences for one
of the five proposed concepts or a modification of one of these con-
cepts. Two alternatives for the "preferred" concept were presented.

One alternative was for advanced waste freatment facilities in Canton
on the Neponset River, in Dedham on the Charles River and in Framingham
on the Sudbury Biver., The other alternative was anh advanced waste
treatment faecility in Canton, and a basin diversion of the Framingham
facility flow to an advanced treatment facility in the Middle Charles
River area. Both preferences included three advanced waste treatment
facilities on the Upper Charles in Medway, Milford and Medfield.
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COMMUNITIES TRIBUTARY TO DEER OR NUT ISLANDS
VASTEWATER TREATMENT PLANTS UNDER CORCEPT 5

Tributary to
Deer Island

Tributary to
Nut Island

‘Belmont (in part)
Boston (in part)

Boston (in part)
Brookline (in part)

Braintree Brookline (in part)
Dedham (in part) Cambridge
Hingham Chelsea
Holbrook Everett
Milton (in part) Lynnfield
Newton (in part) Malden
Quincy Medford (in part)
Randolph Melrose
Weymouth Milton (in part)
Revere
Somerville

Stoneham (in part)
Wakefield (in part)
Winthrop

A SET OF REGIONAL SYSTEMS SERVED BY
LAND APPLICATION SYSTEMS

Plant

Municipality Location

Drainage basin

Ashland |
Framingham
Hopkinton
Southborough

Dedham (part of)
Dover

Natick

Needham
Sherborn

tWellesley

Sudbury River

Dedham

Charles River

Lincoln

Newton (part of)
Waltham
Watertown
Weston

Watertown

Canton
Norwood
Sharon
Stoughton 1
Walpole |
Westwood

Canton

Neponset River

Burlington

Reading

Stoneham (part of)

Wakefield (part of)
Wilmington !
Winchester (part of) |
Woburn ‘

Woburn

ic R
Mystic River Arlington

Bedford

Belmont (part of)
Lexington

Medford (part of)
Winchester (part of)

Medford

Ipswich Ipswich

Hamilton Hamilton

Ipswich River Topsfield

Middleton Middleton

North Reading

CAPITAL AND OPERATION COSTS*

Capital Costs B. Operation and Maintenance Costs

Deer and Nut Island WWIP Deer add Nut Island WWTP

service area improvements servide areas 14
1. Deer Island WWIP 194 Land application systems
2. Nut Island WWTP 146
3, Pumping Stations 19 Peripheral area systems ;é
L, Interceptors - Present 57
- Future 15 Total annual operation
and maintenance costs 38
Subtotal L31
Local share k3.1 ,
*¥A1l costs are in millions of
dollars
Land application systems |
1. Treatment plants 140 |
2. Interceptors and |
pumping. stations 380 1
3. Land svstems 111
Subtotal 631
Local share 63.1
Peripheral area systems
1. Treatment plants 176
2. Interceptors and
pumping stations 86
Subtotal 262
Local share 26,2
Grand total
Complete cost 1324
Local share . 132.4

WASTEWATER MANAGEMENT
NEWS

MERRIMACK RIVER BASIN-BOSTON METROPOLITAN AREA

CONCEPT 5

LAND ORIENTED PLAN

FIGURE 20




A vote was then taken for the preferred concept on
a facility by facility basis, Satellite advanced waste treatment facil-
ities on the Upper Charles and in Canton, Woburn, Dedham, Framingham and
on the Middle Charles received the most votes., It was then agreed that
the recommended alternative would include three advanced facilities on
the Upper Charles, an advanced facility in Canton, a small (2 mgd) ad-
vanced facility on the Aberjona River in Woburn for flow augmentation
purposes, and either advanced facilities in Framingham and Dedham, or
a facility on the Middle Charles., It was also decided that proposed
facilities serving peripheral towns (see Concepts 1-5) would receive
no further discussion or recommendations since these towns would not be
included in the study's proposed Metropolitan Sewerage District Area.
It was voted that the subcommittee meet again to determine the flnal
configuration of the preferred alternative.

Impact analyses were performed by the various con-
sultants on the proposed Middle Charles facility (see Section d). Two
reports that had a large impact on the decision for the Middle Charles
treatment facility were an open-file report by the U.S. Geological
Survey entitled "Groundwater Management, Charles River Basin, Massa-
chusetts" and a report by the U.S. Army Corps of Engineers entitled
"The Potential Effects of Wastewater Treatment Alternatives on the Flow
of the Concord River below River Meadow Brook at Lowell." The report
on the Charles River Basin predicted that if the Towns of Dedham,
Needham, Wellesley and part of Natick meet their projected 1990 water
demands with water derived from the basin, and if, after use, all their
water is sewered out of the basin, the flow of the Charles River at
Waltham can be expected to approach zero for approximately 9 days
during an average year. Also, if the maximum monthly demand is expected
to be 1.2 times greater than the average demand and is expected to occur
when streamflow is lowest, the flow of the river will be expected to
approach zero for approximately 1k days during an average year.

The Corps' report on the Concord River predicted
that, assuming the continuvation of present water supply and wastewater
management trends, by the year 2000, the flow of the Concord River will,
on the average, be slightly higher during low flow times than at present.

In January 1975, the Technical Subcommittee met, and
considering the consultant's impact analyses voted that the Middle
Charles facility be part of the preferred alternative. Maintenance of
adequate flow in the Charles River was considered more important than
avoidance of adverse impacts that could potentially result from the
discharge of advanced treatment effluent into the middle portion of
the Charles River.

Details of the Preferred Alternative and other
study recommendations are discussed in Section H.



_ . A summary of the total estimated Capital, Operating
and Maintenance Costs for each plan is provided below:

, ‘ Annual
No, - Concept Type Capital Cost Oper., & Maint. Cost
1 Water-Oriented | $1.,006,000,000 $38,ooo,doo |
2 Water-Oriented | $1,038,000,000 $56,000,000
3 Water-Oriented $1,105,000,000 $35,000,000
b Water-Oriented $1,123,000,000 $64,000,000
| 5 Combination Land $1,324,000,000 $38,000,000

and Water-Oriented

d., Tmpact Agsessment

Impact assessment may be defined as the analysis
.‘and evaluation of change resulting from the implementation of a speci-
fied "plan action", or component of an alternative engineering system.

Impact analysis is the measurement of the change
against a baseline condition. It involves categorization and identi-
fication of significant envirommental, economic, and secial changes;
identification of duration of these changes; and measurement of the
magnitude of these changes.

Impact evgluation is the determination of change
as beneficial, adverse or neutral (and meking trade-offs amongst these
changes) in sccordance with community goals and objectives as well as
with the Federal objectives, expressed in the Water Resource Council's
Principles and Standards, of National Economic Development, Environ-
mental Quality, Socisal Well-Being and Regional Development,

In the BH-EMMA study, six impact disciplines were
identifieds: |

Aesthetic

Biological

Engineering

Hygienic
Institutional~Financial
Socic-Economic

T TN TN PN T P

OvAN Bl o
e S St St S S

The Corps of Engineers contracted four individual
consultants to perform biological, hygienic, socio-economic and
aesthetic impact analysis. Engineering and financing and management
impact assessment was carried ocut by consultants to the MDC.
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Bach impact discipline was divided into several im-
paci categories or topics in which efllects could be measured, Cate-
cories in each discipline are lisled below:

Aesthetic - {Visual-cultural and design)
regional land use plans
local Land use plans
adjacent development
adjacent landscape
environment (water and air quality,
noise, odor, etc,)

Biological - Instream guality
groundwater
aquatic environment
terrestrial environment

Hygienic - water supplies
recreagtion areas
shellfish harvesting areas

Socio-Economic - land use
population and housing
industrial. activity
recreation
commercial activity
agriculture and forestry
manicipal finance
employment arnd income

First, each consultant established a baseline con-
dition for each category within a particular impact discipline. Then,
the éffects of each alternative concept on the impact categories were
analyzed in terms of both magnitude and duration (short or long term).
Where possible, mitigation measures were suggested to alleviate adverse
effects. Finally, impacts were evaluated with the respect to Federsl
objectives, expressed in the Water Resource Council's Principles and
Standards of National Economic Development, Environmental Quality,
Social Well-Being and Regional Development.

A summary of impact analyses and an evaluation of
each of the study's alternatives beneficial and adverse effects on
Federal objectives is provided in Table 15.

2. Combined Sewer Overflows

The regulation and control of combined sewer overflows
was addressed by consultants to the Metropolitan District Commission.
A variety of approaches, including separation and housekeeping were
examined, Until recently, only two general approaches to combined
sewer overflow regulation in the Boston Harbor ares were developed.
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TABLE 15

i

[

BOSTON HARBOR-EASTERN MASSACHUSETTS WASTEWATER MANAGEMENT STUDY-SUMMARY OF IMPACT ANALYSES

IMPACTS COMMON TO

THE LAND-ORIENTED ALTERNATIVE

‘OBJECTIVES ALY ALTERNATIVES ° CONCEPT 1 CONCEPT 2 CONCEPT 3 CONCEPT 4 PREFERRED PLAN CONCEPT 5
’ ) Commercial Activity: Increases commercial Agriculture: Increases productivity of

NATIONAL Beneficial: activity and recreation related services. land which could potentially be used for

ECONOMIC : forage crops.

DEVELOP- Manufacturing: Product prices in major Monetary Cost: * Capital Cost = $726M Monetary Cost: Capital Cost = $731M Monetary Cost: Capital Cost = $825M Monetary Cost: Capital Cost = $798M_ Monetary Cost: Capital Cost = $735M Monetary Cost: Capital Cost = $825M

-MENT Adverse: industrial categories will increase due . Annual O&M Costs = $ 21M Annual 08M Costs = $ 39M Annusl 0%M Costs = $ 18M Annual O&M Costs = $ L7M Annual O&M Costs = § 29M Annual O&M Costs = $ 21M

) to added treatment costs. o . * Costs do not include peripheral systems. !
Water Quality: Improves water quality in Terrestriel Environment: 1 facility site | Terrestrial Environment: 2 facility sites Terrestrial Environment: 2 facility Terrestrial Environment: 1 facility Terrestrial Environment: 2 facility sites
Boston Harbor. Eliminates non-point is visually compatible with surrounding are visually compatible with surrounding sites are visually compatible with site is visually compatible with sur- are visually compatible with surrounding
| sources of pollution. May reduce stimu~ environment. environment. 2 facility sites preserve and surrounding environment. 2 facility rounding environment, environment. Provides water to a dry
Beneficial: | lus- to eutrophication on Upper Charles Water Quality: Creates a more stable enhance open space. sites preserve and enhance open space. | Water Quality: Creates a more stable area, increasing vegetative growth and
' River. aquatic environment on the Upper Charles., | Water Quality: Creates a more stable Water Quality: Creates a more stable aguatic environment on the Upper variety and groundwater levels in south-
: aquatic environment on the Upper Charles, aquatic environment on the Upper Charles, Neponset and Aberjona Rivers. eastern Massachusetts.

ENVIRON- Neponset and Sudbury Rivers. Charles, Neponset, Sudbury and Aber- Water Quality: Creates a more stable

MENTAL . Jona Rivers, : aquatic environment on the Upper Charles.

QUALITY Terrestrial Environment: Sewers encroach | Terrestrial Environment: 2 facilities Terrestrial Environment: Reduces shore zones | Terrestrial Enviromment: 2 facili~ | Terrestrial Environment: Reduces shore | Terrestrial Environment: Reduces shore |Lerrestrial Enviromment: 3 facilities
on wetlands along wetlands. disrupt surrounding ecology. on the Neponset, leading to undesirable ties disrupt surrounding ecology. zones on the Neponset, leading to un- zones on the Neponset River, leading to |disrupt surrounding ecology. May damage
Water Quality: Degrades water quality due Aesthetic Values: 3 facilities are vis- vascular plants. L facilities disrupt sur- Water Quality: Creates less suit- desirable vascular plants., 3 facili- undesirable vascular plants. 3 facili- |cranberry bogs.
to decrease in forested land and increased | ually incompatible with surrounding de~ rounding ecology. able habitat for aquatic life on ties disrupt surrounding ecology. ties disrupt surrounding ecology. Water Quality: May degrade local surface
runoff. ' o ' velopment and landform. Water Quality: Produces chloramine concen- the Charles River due to flow reduc- | Water Quality: Produces chloramine Water Quality: Produces chloramine con- |[or groundwater supplies, in event of sys-
Aesthetic Values: Disrupts historical Commitment of Resources: Deer and Nut trations that may be toxic to aguatic.life tion. concentrations that may be toxic to centrations that may be toxic to aquatic |tem malfunction.

Tandmarks on Deer Island. Tslend facilities discharge 555 MGD of on the Neponset, Middle Charles and Sudbury Aesthetic Values: 2 facilities are | aquatic life on the Aberjona, Mystic, life on the Aberjona, Neponset and Mid- |Aesthetic Values: 5 facilities are in-
Adverse: potentially recycleable wastewater to Rivers, Stimulates eutrophication in the visually incompatible with surround- | Neponset, Middleé Charles and Sudbury dle Charles Rivers. Stimulates eutro- compatible with surrounding development
) Boston Harbor (year 2000). Neponset, Middle Charles.and Sudbury Rivers. ing development and landform, Rivers. Stimulates eutrophication in phication in the Aberjona, Neponset and |and landform.
Aesthetic Values: 5 facilities are visually Commitment of Resources: Deer and the Mystic, Aberjona, Neponset, Mid- Middle Charles Rivers, Commitment of Resources: Deer and Nut
incompatible with surrounding development: Nut Island facilities discharge dle Charles and Sudbury Rivers. Aesthetic Values: U facilities are in- |Island facilities discharge 385 MGD of
and landform. 575 MGD of potentially recycleable Aesthetic Values: 5 facilities are compatible with surrounding development |potentially recycleable wastewater to
Commitment of Resources: Deer and Nut Is- wastewater to Boston Harbor (year incompatible with surrounding devel- and landform, Boston Harbor (year 2000). Removes
Tand facilities discharge 435 MGD of poten- 2000) . opment and landform. Commitment of Resources: Deer and Nut much used woodlands.,
tially recycleable wastewater to Boston Commitment of Resources: Deer and Nut |Island facilities discharge 500 MGD of
Harbor (year 2000). Island facilities discharge 385 MGD of |potentially recycleasble wastewater to
potentially recycleable wastewater to Boston Harbor (year 2000).
Boston Harbor (year 2000).
e - - - : - : 3 - Employment: Increased construction Employment: Increased construction Employment: Increased construction em- loyment: Increased construction em-
Fopulation: %}éterfls1onu§ft}nterc§p30rslzn: loloenznzi.‘ séngggaizﬁ_;gﬁzzzuggioge:!; plo;x?lenzan 7;“;38&;:2_2223?;2;0&2? employment of 55,200 man-months for employment of 72,705 man-months for ployment of 62,830 man-months for Deer ployment of 72,705 man-months for Deer
;:giagiscizgzes :ndngP}ASElet:;lshegzewizh 1a’.ndyﬁu’c Isla.nd; and satellite facilities. | and Nut Island; and satellite facilities. Deer ancii Nut Islands and satellite Dee:f' z?.nc_l Nut Isliands and satel]:ite ar‘xd Nut Islands and satellite facili~ and Nut Islands a.r‘xd satellite. facilities.
Benéficial. trend towards lower population densities ' Population: Centon facility creates popu- facilities. facilities. Creates most O&M jobs. ties. . . Crea.‘ces‘most 0&8M aobs.‘ .
Tt in core area. lation distribution consistent with regional Po;gulat:son: .Can"con f.‘ac:LlJ.ty'creates' Popula‘?lon: Is c?mpatlble with plans for
REGIONAL and local development proposals, pO‘pE]_la‘thn distribution consistent with |expansion of public open space.
regional and local development proposals,
%NTVELOP" Frolomments 155 industrial Jobs may be Population: 2 facilities are incompat- Population: 2 facilities are incompatible Income: Largest decrease in personal | Population: 2 facilities are incom- Income: Withdraws lend from housing market,
Adverse: lost due to added treatment costs. ible with regional and local develop- with regional and local development pro- income due to increased taxes. patible with regional and local devel- Population: 2 facilities are incompatible
ment proposals. posals. I opment proposals. with regional and local development pro-
. posals.
Public Health: Creates better community Recreation: Increases recreational op- Community Well-Being: Augments flow of Recreation: Increases recreational Community Well-Being: Augments flow of | Community Well-Being: Augments flow of |Public Health: Soil provides better re-
health through elimination of non-point portunities due to improved water qual- Neponset and Charles creating more pleasant opportunities due to improved water Neponset, Charles and Mystic, creating | Neponset, Charles and Mystic, creating moval of hazardous substances than ad-
source, pollution and presently inade- ity and/or increased flow: Boston Har- conditions. . quality and/or increased flow: more pleasant conditions,. more pleasant conditions, vanced treatment.
quate waste treatment facilities. Im- bor, Upper Charles River. 1 facility Recreation: Increases recreational opportun- | Boston Harbor. 1 facility site cre- | Recreation: Increases recreational op- | Recreation: Increases recreational op- |Recreation: Increases recreational op-
proves quality of shellfish harvesting site creates a new recreation area. ities due to improved water quality and/or ates a new recreation area. portunities due to improved water qual- | portunities due to improved water qual- |portunities due to improved water quality
Beneficial: | and recreational areas in coastal waters increased flow: Boston Harl?or and Neponge'c, ity and/or increased flow: Boston ity and/or increased flow: Boston and increased flow: Boston Harbor. 2
due to improved waste treatment. Upper Charles and Sudbury Rivers. 2 facil- Harbor, Upper Charles, Neponset, Mystic | Harbor, Upper Charles, Neponset and facility sites create new recreation areas.
Housing: Extension of interceptors will ity sites create new recreat.lon areas. 2 and Sudbury Rivers, 2 facility sites Mystic Rivers. 2 facility sites create |[Increases acreage of publicly controlled
.help to satisfy housing demand in Charles facility sites on Neponset River encourage create new recreation areas. new recreation areas. lend,
and SUASCO watersheds, Availability of access to existing recreation areas. |
sewers would mitigate reasons against '
] construction of low and moderate income

SOCIAL housing.

Ei’f&a Public Hesith: Larger collection systems | Community Well-Being: Lffluent discharge | Community Well Being: Effluent discharge Community Well-Being: Lowers flow Community Well-Being: Eifluent dis- Community Well-Being: Effluent dis- Public Health: Lagoons and epplication
and facilities cause greater health haz-. will increase nitrate concentrations on will increase nitrate concentrai}lons in in Charles River, causing unpleasant charge will increase nitrate concen- charge will increase nitrate concen~ sites may breed vectors of disease and
ards when malfunctioning. Upper Charles River creating unpleasant Neponset, Charles and Sudbury Rivers cre- conditions. Construction may cause trations in Neponset, Charles, Mystic, |trations in Neponset, Charles and nuisances. Breakdown in soils removal
Housing: Expansion of Nut Island facil- conditions and hazards to water supply ating unpleasant conditions and hazards to neighborhood disruption at 2 harbor | Aberjona and Sudbury Rivers creating Aberjona Rivers creating unpleasant efficiency may conteminate water supplies
ity may cause loss of housing. wells, Construction may cause neighbor- water supply wells. .Constructlon may cause facility sites. unpleasant conditions and hazards to conditions and hazards to water supply and recreation areas, Possible contame

Adverse: hood disruption at 2 harbor facility neighborhood disruption at 2 harbor facility water supply wells. Construction may wells. Construction may cause neigh- ination of air by aerosol-borne pathogens,
sites. sites, ' cause neighborhood disruption at 2 borhood disruption at 2 harbor and Recreation: 5 facility sites conflict with
Recreation: 3 facility sites conflict Public Health: Effluent discharge may in- harbor and Woburn -facility sites, Woburn facility sites. present and potential open space and rec-
with present and potential open space and | crease virus concentrations in Neponset, Public Health: Effluent discharge may |Public Health: Effluent discharge may reation uses. Reduces recreational useful-
recreation uses. Middle Charles and Sudbury Rivers. increase virus concentrations in Ne- increase virus concentrations in Ne- ness of state forest areas in southeastern
i Recreation: 5 facility sites conflict with ponset, Middle Charles, Mystic, Aber- ponset, Middle Charles and Aberjona Massachusetts.
present and potential open space and recrea- jona and Sudbury Rivers. Rivers. Community Well-Being: Construction may
tion uses. Recreation: 5 facility sites con- Recreation: 5 facility sites con- cause neighborhood disruption at 2 harbor
flict with present and potential open flict with present and potential open and Woburn facility sites.
space and recreation uses. space and recreation uses,




a. Consolidation of overflows at partial treatment
facilities to limit pollution in immediate need areas.

b. Large scale collection and diversion of overflows
for deep ocean discharge, thereby eliminating pollution from the com-
bined sewer overflows,

The first approach is a decentralized handling of com-
bined sewer overflows which permits peacemeal implementation in ac-
cordance with criteria and needs of each immediate area and provides
flexibility for inclusion of future technoclogies in treatment beyond
that presently provided.

The second approach is the other extireme of complete
centralization and requires an early commitment to the entire plan.
It prevents all stormwater and pollution that reaches sewers from dis-
charging into immediate Boston Harbor waters and diverts it to Massa-
chusetts Bay following screening and chlorination.

Various alternatives between these two approaches were
investigated and are presented in the following discussion,

Alternative 1: Decentralized Overflow Regulation

Alternative 1 proposes to consolidate 58 combined sewer
outfalls into 10 groups. Each group of outfalls would be connected by
conduits which would transport overflows to a regulation facility for
treatment and discharge to the receiving waters.

Each of the regulation systems would have the following
major components:

1} Collection conduits
2) Tank

3} Pumping facilities
4} Outfall

P W e W W

Collection Conduits. The collection conduits would be
sized to divert design flows to the tanks. For purposes of prelimin-
ary cost estimates, pipes and conduits were sized to carry peak over-
flows generated by the Stormwater Management Model. In eases where
large pipes were needed through densely developed areas, costs were
developed for tunneling as well as for open cut construction and the
lower of the costs was used.

Tanks, The tanks would receive overflow from the col-
lection conduits., Bach tank would be divided into two bays for flexi-
bility of operation, Flow would be delivered first to one bay in each
of the tanks. As this bay is filled, a floating scum and oil baffle

would rise with the liguid surface to maximize capture of such materials.
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Depending on the magnitude of & storm event, flow would then pass into
a transfer channel for distribution to the second bay, or additional
flow could be bypassed to the second bay permitting retention of the
first flush in bay one. When the entire basin is filled, overflows
would pass to the receiving stream. Using the design storm flow data,
the basin cross-section and configuration would be designed to optimize
velocity and settling conditions within the available volume of storage.
Screens would be installed between an effluent scum baffle and the over-
flow welrs. to polish the overflow before discharge to the river.

The flow would be disinfected by the introduction of
chlorine upstream from the tanks. The tanks would be designed to pro-
vide 15 minutes detention for ithe peak design flow.

Pump Station. FEach regulation facility would have
punps capable of pumping the peak design flow,

The overflow captured in the detention tanks and the
solids and floatables retained would be dewatered into the interceptor
system for eventual treatment at Deer Island treatment plant, De-
watering would be accomplished either by gravity or by pumping. Either
system would be controlled by the available capac1ty in the receiving
interceptor.

Outfall. The outfalls from the 10 regulation facilities
as proposed have been located in the vicinity of the tanks. However,
a detailed analysis of the receiving waters would determirie if alter-
native outfall locations should be selected.

Alternative 2: Moon Island Tunnel Plan

In Alternative 2, seven of the regulation facilities in
Alternative 1 would be retained. Three of the regulation facilities
would be replaced by a tunnel plan consisting of:

Surface transmission lines

Deep hard rock tunnels and Junction chamber
Pump station and return sludge system
Chlorination - detention facilities

Outfall

S T
R P
N e St e St

A network of transmission lines would collect the over-
flows from combined sewers tributary to the:

(1) East Side Interceptor

{2)  borchester Brook Conduit

(3) South Boston Interceptor (North and South)
(L) Dorchester Interceptor above Victory Road
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The transmission lines would transpert overflows via
headworks to one of three tunnels, These tunnels would meet at a
junction chamber below Columbus Cricle where a fourth tunnel would
transport the flow to a pump station at Moon Island. The flow would
then be pumped into tanks at Moon. Island. Retained flows and wastes
would be returned to the interceptor system for treatment at the Deer
Island treatment plant.

Alternative 3: Modified Moon Island Plan

- Alternative 3 is a variation in the handling of Dor-
chester Bay overflows, Two tanks would be combined into a single sys-
tem centered around a tank at Columbus Point and the existing Moon '
Island facilities would be upgraded. Pacilities included are:

(L) Stormwater collection conduits in South Boston
and Dorchester

(2} Tanks at ColumBus Point and on Moon Island

(3} Upgraded Calf Pasture Pumping Station

(4) Return sludge system

(5) Outfall '

: The stormwater collection conduits in South Boston and
Dorchester would divert flows to the vieinity of Columbus Cirecle, The
flows would then be combined and routed to the Calf Pasture pumping
station to be pumped through the Dorchester Bay tunnel to Moon Island.
The Moon Island tanks would be upgraded with chlorination and screening
facilities and overflows would be treated and discharged to the harbor.
Flows in excess of the transport system capacity would be diverited to
an adjacent tank for treatment and discharge. On this basis, the first
fLush would not be discharged to the shoreline tank,

Captured flows and wastes at the Moon Island and Colum-
bus Point facilities would be returned to the MDC interceptor system
at Columbus Park for transmission to the Deer Island treatment plani.

Cost Summary

The total construction and operatlon costs for esach
alternative are summarized in Table 16.

3. Urban Runoff

a.  Quality and Quantity

As described in Scction E(L), each community and
vatershed was analyzed through the use of the STCORM model., Predicted
concentrations and mass of suspended and settleable solids, biochemical
oxygen demand (5 day), total nitrogen, and orthophosphate in the runoff
vere determined for each design storm for the actual and projected land
use conditiong of 1970, 2000, 2020 and 2050.
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TABLE 16
SUMMARY OF CAPITAL AND OPERATION

AND MAINTENANCE COSTS FOR COMBINED SEWER
OVERFLOW REGULATION ALTERNATIVES

Operation & Maintenance

Alternstive Capital Cost(1) Cost{l)
- {million dollars) (million dollars per year)
1 | 279 3.9
2 299 ' 3.7
3 307 .3.8|

(1) January 1975 costs (ENR 2200).

A sample data sheet presenting hourly pollutant
concentrations and loads (mass) contributed by the Town of Canton
during the l-year storm event under the 2020 projected land use con-
ditions is shown on Figure 21, :

An analysis of the relationzship of the storm runoff
and pollutant runoff was performed. The analysis showed that 90 to
9% percent of the 5-day BOD and suspended solids were contdined in the
storm runoff preceding the maximum flow rate for the set of assumptions
under which the data was generated., This showed that the storm runoff
was producing a "flushing" effect and that much of the pollutional
matter would arrive at the receiving stream in about 12 hours after the
start of the 2k-houwr balanced design storm,

Figure 22 shows the relationship of two mass polluto-
graphs to the storm hydrograph for the Town of Canton. As shown by the
figure, the storm peak flow of the hydrograph occurred about 12 hours
after the start of the l-year balanced storm. The mass curve plots for
BOD and suspended solids show that approximately 95% of these pollu- '
- tants are contained in the flow up to the time of the peak. The volume
of runoff up to the time of the peak flow is about 68% of the total
runoff volume. These values are typical of the STORM model output
for all communities in the study area. '

Figure 23 shows the relationship between storm
class or frequency and pollutant discharges. As shown by the figure,
the total pounds of suspended solids-discharged from the drainage ares
ranged from 34.5% for the Class 90 storm, to 99% for the l-year return
frequency storm, to 100% for the 5-year storm. Similarly, the 5-day
BOD discharged from the community varied from 52.5% for the Class 90

9L



26

EVENT ~0, & = 1-YEAR STORM

TOwh ANnT: WATERSHED

CaNTOM - NEPONSFT RIVER 2020

TOTEL AREA OF Thav Tn wATERSHED 12083 ACHES [URPAY LAND AREA = 6664 | .
SIMGLe~FAMILY MULTI=FARILY NOMMERETAL ¢ INDUSTRIAL . URBAN
RESIDESTIALISFR) '~ RESIDENTIALEMFR! LCOMM] EIND) : OPEN _LAND
pPCnT IMPERVIDUSNESS ‘ 25 45 &0 10
TOTAL ACRES 2750 : 1R74 580 368
LENGTR NF STREET
GUTTERS [FT/ACRE) 450 1 450 250
STREET cwEePInG
INTERYVAL [0AYS] &0 - 14 - i 14 40
§TORW RAINFAELL TMIAUS .61, LOSS 10 DEPRESSIAN GTOTABE],HUMDRENTHS OF INCHES .
r 0 n 2 4 7 A 16 37 30 g5 27 13 110 5 g 7 2 2 1 1
COMPUTER RUMDFF COEFFICIEMT N,45716
ANTFCEDENT TRY Tavs .
IMTFRVAL SUSPEWNEDR SOLINS SETTLEARLE 3SQLINS B 0 b NITROGEN PHOSPHATE RUNOFF
[LAs] (ME/L] [LRS) [#R/L) TLRS)  [MG/LD 1185] tMG/1L ) {LBS] MG/ {CFS!
4 229, 16,9 R 6,4 163, 11,8 27. 1.95 3, 0,19 61,
5 551, 1%.9 15, n,7 302, 18,9 55. 1,99 6y 0,20 123,
6 11580, 24,6 kER n,7 464, 9.6 98, 2+03 10, t.20 215,
7 14n2, 25,4 49, n.7 . 430, 7.8 103, 1.85 it 0,18 246,
F] 1349, 24,4 ag, 0,7 344, 6,2 91, 1.64 10, 0,18 246,
9 3.&10- 26.9 53- 3 ﬂoa 362! 5;2 111| 1.61 121 0-15 307‘
10 . IB40, 2.7 117, 1.9 563, 4,8 213, 1.81 22, .18 522,
11 7894, SR,.1 315, 1,5 919, 4,4 412 1.99 42, 0,20 922,
12 20283, I0.7 2523, 3.5 2126, 3.2 1044, 1459 1065, .16 2918,
13 96, 0,5 BA, n,3 12, 0,1 6, 0,03 1, 0,90 829,
14 25. 0.3 15, n,2 3 Gl 2, 0.02 1. B.00 399,
15 16, 0.2 108, n,1 2a G.0 Ly 0.01 i, 0,00 307,
16 11, 0.2 . b n,1 24 0.0 i 9+01 i, 0,00 246,
17 16, [ B 0.1 2, 0,0 1. 0,01 1, 0,00 246,
14 84 B.2 b n,1 i 0.0 1, g.01 1, 0,00 ei5,
19 3. [P 3. n,1 . 1, 0,0 1, G.061 1, 0,00 92,
20 2. 0,1 2. L 1, 0.0 1, 0.01 1. 0.00 41,
21 2, 0.1 2. S0, 1, 0,0 1. 0,01 1, 0,00 61,
22 1| Uci 10 0.1 : 1. 0.0 1. 0.01 1. 0.30 31.
23 1. 0.1 1, n,1 . 1. 0,9, 1, 0,01 1, 8,00 31,
24 1. 0.1 i n,1 ° 1 0.4 1. 0.01 1, e.00 31,
TOTAL 3RE92, 3254, 5589, 2161. 216,
§FR , 5947, 493, 874, . ..3eB. 33, )
MFR 11996, 1003, 1763, 702, 69,
cow 13740, e 1149, 2023, 732, 76, - _ N
IND . 5644, 519, 8373, 341, 33,
0PN 1066, Rb ., ' 157 5% 6
2164, 216,

TOTAL 38692, 3254, ’ 5689,




'Total‘BOD, 100 1bs; Total Sus. Solids, 1000 1lbs; Runoff, 100 cfs

50

40

30

- 20

10

~— 25

FIGURE 22.

Accumulated Storm Runoff Volume, 106c£

Data for
Neponset River Basin
Town of Canton
l-Year Storm-Year 2000

95% Total
BOD

Mass Curve
Stormwater
|/ |

95% Total Suspended Solids

Peak of Stormwater
k""- ‘Runcff Flow

Mass Curve
BOD

4} [ l Mass cﬁrve
/’ } Suspended Solids

/1
\ Stormwater Runoff
’ \\\ Hydrograph
\‘-
. -""'"--...
. "'"--.,,,_.
-'"""--—-.-...,___ .
i T T % R
5 10 15 20 24

Time After Start of Storm, Hours
Stormwater Runoff-Pollutograph Relationships

93



1000 1bs.

Total BOD in Stormwater Runoff,

s2.58 ~ °7°
i

Data for

§ Neponset River,
Town of Canton
S Year 2000
o ,
~
5 — .
o
-l 998 : : 100%
r~ -
o.
/2]
4 — & 99% — e . 100%
—-30 &
26 g / -
N8 & J/ Suspended Solids
3= | /
b 2
2 /

Denotes % of Total Suspended Solids
Discharged in Stormwater Runoff in

14 / Terms of 5-Year Storm
34.5%

1 o
__6-
— 2

0 ! T T ! I
Class Clasgs 1-Year 2~Year $-Year
- 90 95 '

Class or Return Frequency of Storm

FIGURE 23. Relationships Between Storms and

Pollutant Discharges

ol



storm, to 99% for the l-year storm, to 100% for the 5-year storm. This
indicates that the maximum discharge of pollutants from storm runoff
~can be expected from a l-year storm for all practical purposes. The
peak runoff from a drainage area for a given duration storm can be ex-
pected to occur at the same time from the start of the storm, regard-
less of the storm class or frequency. The best cost-effective storm
management, would prcbably be obtained by treating all of the storm
flow up t0 the volume before the peak flow rate for the l-year balanced
storm. This will insure that 90-95% of the major pollutants, i.e. BOD
and suspended solids, will be retained in storage for subsequent treat-
ment. The l~year balanced storm was selected as the design storm for
this effort.

b. Stormwater Management Alternatives

Four stormwater management alternatives were de-
veloped for use in the Boston Harbor-Fastern Massachusetts Metropolitan
Area after examination of the watersheds and the pollutograph character-
istics.. Alternatives 2-4 are shown schematically in Figure 24.

Alternative 1: No Treatment

Alternative No. 1 is to be used where the drainage
area is relatively small and the amount of pollutional matter is insig-
nificant and relatively harmless., This situation usally occurs where
fringe towns are overlapped by two or more watersheds. Because such
watershed overlapping of a town's ares takes place at the highest ele-
vation in the watershed, the tributary area of interest must then be
drained by a small stream which later joins the main watershed drainage
stream. It was assumed that small streams probably exert Little pol-
lutional effect on larger rivers, hence, the "no treatment" alternate
was established, Careful land use policy could extend use of this
alternate for some time in the future,

Alternative 2: Storage and Pumping

In many areas it may be possible to simply store
the stormwater runoff immediately following a storm and to pump it
later to an existing wastewater treatment facility for treatment., This
alternative is next in line to alternative 1 as far as cost is concerned,
Since many communities within the study area have sanitary sewers, this
alternate should receive first consideration wherever stormwater treat-
ment is required., Of course, the existing wastewater treatment facility
should have sufficient treatment capability to handle the stormwater
it receives, although such treatment may be performed during periods of
low flow at the plant over a 3 to 4 day period.

In the event that the treatment plant capacity is

relatively small, consideration should be given to expanding the treat-
ment capacity of the plant. Pollutant removals will be similar to those
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normally experienced at the fa0111ty which are assumed to be as ine
dicated in Figure 2h,

Alternative 3: Storage, Filtration and Disinfection

_ In the event that Alternative 2 cannot be employed,
a stormwater treatment facility may be provided. The facility should
be able to remove & reasonable amount of pollutional matter, however,
in view of the high storm runoff that has to be treated and the re-
quirement that such stormwater treatment should proceed sutomatically
with no manpower attendance, the facility should be simple in design
and operstional reguirements. As shown by Figure 24, stormwater is
first stored, then taken from storage at a constant rate and passed
through a microstrainer. The flow is then disinfected and discharged
to the receiving stream. :

Figure 2+ also presents estimates regarding poliu-
tant removals, These estimates represent a general consensus of re-
moval rates as given by the literature. The storage lagoon 1s a3gsumed

" to provide scome treatment through sedimentation.

Alternative U: High Rate Filtration and Disinfection

- The best way to achieve reasonable stormwater treat-
ment costs is to incorporate storage with treatment. In some situations,
however, this may not be possible, especially when land for stormwater
storage is limited or very expensive. Alternative 4 is designed to
handle the incoming stormwater flow rate on a variable flow basis by
providing high-rate microstraining filtration plus disinfection. The
pollutant removals for this alternative are not as high as they are
for Alternative 3 because of the absence of the storage facility which
aids considerably in the treatment of stormwater., Figure 24 indicates
estimates of pollutant removals using this alternative.

The stormwater menagement requirements for each com-
munity were determined. The most likely alternatives for each community
were designed and costed for the design year 2000. Table 17 presents
the data for the Town of Canton in the Neponset River Basin. The most

. viable alternative for each community was selected and the costs were
‘summarized for the entire study area. The costs are summarized in

Table 18,

. ¢, Effects on Receiving Streams

_ The disposal of untreated stormwater with its con-
comitant pollutants can have deleterious effects on the water quality
in streams. Conversely, the removal of these pollutants can have
salubrious effects on receiving streams albeit such benefits may be
difficult to guentify or specify precisely. In general, however, the
state of the streams would be grestly improved; it would become clearer,
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TABLE 17

STORMWATER MANAGEMENT ALTERNATIVES

TOWN OF CANTON

' NEPONSET RIVER BASIN

URBAN DRAINAGE AREA

" DESIGN YEAR
- ACRES.

TOTAL STORM  RUNOFF VOL.
“MIYL. GAL.

TOTAL STORMWATER POLLUTANTS

SETT. SOLIDS, LBS.
SUSP. SOLIDS, LBS.
'BODg .
STOPMWATER TREATMENT
TREAT, DESCRIP.
VOLUME TREAT., MG
- % TREATED '

POLLUTANT REMOVALS
SETT, SOLIDS, LBS.
SUSP. SOLIDS, LBS.

" BODg, LBS.

POLLUTANTS DISCHARGED

- SETT. SOLIDS,; LBS.
SUSP. SOLIDS, LBS.
BObg, LBS.

AVG} POLLUTANT CONCENTRATIONS

BEFORE TREATMENT

SETT. SOLIDS mg/l

SUSP. SOLIDS mg/l

‘BOD5 mg/l

AFTER TREATMENT

SETT. SOLIDS mg/l
: SUSP;'SOLIDS'mg/l
- BODs mg/L '

TOTAL CAPITAL COST ($)
ANNUAL O&M COsT (§)

SUSP. SOLIDS + BODg
- BEFORE TREATMENT, LBS.
- REMOVED, LBS.
% REMOVED

CAPITAL}COSTS/% REMOVAL ($)

TREATMENT COST (¢/1000 gals)
98

2000
5311

172.2
2606

30928
4547

2

Alternative

Alterﬁative :

s 3.

SP SMD

116. 4 116.4
67.6 67.6
2475.7 2475.7
27835.2 20103.2
3865 1818.8
1130.3 . 130.3
3092. 8 10824.8
682 2728.2

1.8 1.8
21.5 21.5
3.2 3.2
0.09 0.09

2.2 7.5

0.5 1.9
,300,000 4,650,000
87,000 275,000
35475 35475
31700.2 21922.0
89.4 "61.8
25,700 75,200
8.6 21.3



free of floating slicks, scum and odors; and it would support desirable
flora end fauna,

Because of its limited nature, this study was not
able to ‘delve into the actual physical state of each receiving stream
~or water body and indicate how effective stormwater management will
benefit the stream specifically. However, in an effort to show what
results - the stormwater management program advanced by this study might
attain, a comparative illustration showing the discharges of suspended
solids and BOD before and after treatment for the WNeponset River Basin
are shown in Flgures 25 and 26.

TABLE 18

STORMWATER MANAGEMENT

TOTAL COSTS FOR THE STUDY AREA

Total Capital Costs _ $465,030,000
Total Annual O8M Costs $ 55,865,800
Average Treatment Costs (¢/1000 gals) 12.9

Data for the untreated pollutant discharges was
obtained from the STORM model output. The pollutant discharges after
treatment were calculated after arbitrary Judgment was used to select
the best stormwater management that was possible by community. This
Judgment was guided by one primary hypothesis: +o furnish the best
treatment possible at the lowest possible cost. In many cases, the
alternative of choice was No. 2, the use of storage lagoons followed
by pumping over 3 to 4 day period to an existing sanitary trunk sewer.

d, Conclusions

In spite of the general nature of this effort,
sufficient knowledge has been gained to make conclusions concerning
further development for a stormwater management plan for the Eastern
Massachusetts Metropolitan Area,

: (1) Efforts should be made to calibrate STORM
against field data from the Eastern Massachusetts Metropolltan Area
to confirm or modify the predicted pollutographs.‘

: (2) Studies should be conducted in various water- .
sheds to determlne what varlables should bhe. used as 1nput to the STORM
model, '
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{3) The first "fiush" theory should be tested by
field studies to determine if it actually occurs and under what con-
ditions,

(4) The effects of storage and treatment of storm-
water runoff should be carefully studied to determine which conditions
limit or optimize this stormwater management méethod,

(5) The effects of employing storage of stormwater
runoff alone with slow release t0 the receiving stream should be studied
in the field.

(6) The effects of stormwater on the water quality
in the stream should be studied to determine which are the pollutional
parameters of significance,

{7) More study is required to determine how the
storage-treatment methodology can be applied to combined sewer over-
flows. ' -

4. Organizational Alternatives

a. Present Organizational Structure

The MDC is a state agency governed by a five member
commission {one full-time and four part-time associates) appointed by the
Governor. Effective July 1, 1975, it became one of the five operating
departments within the Executive Office of Environmental Affairs (EOEA)
(sce Figure 27)., The basic services provided by the MDC relate to water,
sewer, parks and police; the first three of which have specified dis-
tricts,

The MEC's Sewerage Division provides sewage treat-
ment and disposal services from facilities planned, constructed, operated
and maintained by the MDC to 43 cities and towns in the Boston Metropol-
itan area. These U3 communities constitute the Metropolitan Sewerage
District (MSD).

The MDC's large consbruction projects are financed
by the sale of bonds. These bonds are sold by the State Treasurer
pursuant to an aci authorizing such issue and upon request of the
Governor, General obligation bonds are backed by the full faith and
ceredit of the state, OSince the debt which results from the sale of
bonds to finance MDC projects is not incurred for the benefit of the
entire commonwealth, it is classified as contingent debt., The interest
and principal payments are annually assessed against the member muni-
cipalities.

Member municipalities of the MDC are assessed the
full cost of service provided within each district. For example, the
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cities and towns within the MDC's Metropolitan Scewerage District pay
both the debt service and operaltion and maintenance costs of waste-
wat.er services in addition Lo local cosls of sewage colleclion, ‘The
basis for financing operation and mainlenance costs in the MSD is the
proportion which each municipality's population bears- to the total pop-
ulation of the district, Debt service for the sewerage district is
based upen the demand capacity ratio method., A municipality is charged
in the ratio of its capacity demand, based on the number and size of its
connections, to the capacity available for it in the Metropolitan Trunk
Sewer,

b. Propoged Organizational Structures

IMive organizational alfernatives were designed by
consultants to the MDC to provide the management structure necessary
to carry out the BH-EMMA recommended plans for wastewater services
bobh efficiently and economically. Fach zliernative involved some
changes in present structure for financing and service delivery., They
were as follows:

State Agency

Single~Purpose Regional chtrlcu
Multi-Purpose Regional Entity
Strengthened MDC

Single-Purpose State Authority

N N T
A e P A I
et S N S

5. Cost Apportionmenl and Allocation

A financial stud. was undertaken by consultants to the
¥DG to (1) develop alternative concepts lor dividing costs among muni-
cipalities and recommend sultable alternatives, and {(2) rocommend a
suttable method for meeting future capital requirements, cons 1der1ng
present Federal and state grant programs and the recommended organiza-
tional structure.

a, Approach and Methodology for Dividing Wastewater
-1
Treatment Costs and Determining Service Charges

Division of the costs of wastewater treaiment ser-
vices among several participating communities involves the procedures
of apportionment, allocation apd distribution, :

Apportionment is the procedure whereby wastewator
traatment costs are divided among various political entities. Costs
associagted with a facility that benefits a single community are appor-
tioned solely to that community, while costs associated with facilities
that benefit several communibies are sub-apportioned among those com-
munities.

Allocation is tho procedure wihereby a comprunity's
apportloned and sub-apportioned cosis are divided among the various
classes of users within that community.
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Distribution is the procedure whereby rates are de-
veloped for various classes of users w1thin a community and incorporated
1nto a billing system,

Methods for apportioning; allocating and distributing
cost are baged on an analysis of the use, needs and benefit derived
from wastewater treatmeni facilities and the feasibility of measuring
or estimating usage and consumption of wastewater treatment services
from users, user classes and municipalities.

b. Current Procedures for Dividing Costs Among Pay-
ticipating Communities

Current procedures for dividing costs among MSD
commmnities are hased on two major cost elements: operation and
ma intenance and debl service costs. Operatlon and maintenance costs
reflect the costs incurred in providing wastewater treatment services
on a dally basis, as well as improvement and replacement, engineering
and administrative costs., 'The MSD's debt service costs include the
annual amount of principal and interest due on outstanding debt issued
to finanhce the construction of treatment facilities.

Under current procedures, operation and maintenance
costs are divided on the basis of a municipality's sewered population.
Debt service costs are divided on the basis of the aggregate capacity
of a municipelity's sewers divided by the totsl capacity of all muni-
cipal sewers.

While existing cost distribution systems are ade-
quate to handle current cost levels (approximately $14 million annually),
demands for higher treatment standards will significantly raise cost
structures, and may create a need for new cost distribution systems to
insure fair and-equitable distribution of costs,

c. Federal Grant Requirements

PL 92-500 provides general grants covering as much
as 75% of the cost of treatment works, however, grant provisions del-
ineate recipients' responsibilities relating to cost distribution.
Provisions that specifically deal with the present method of dividing
costs relate to user charges and industrial cost recovery.

User Charges - PL 92-500 states that user charges
must include at least the opergtion and maintenance costs of the ser-
vice provided, relate to flow, and be proporiionate to gach user's
share,

Industrial. Cost Recovery - The grantee must recover
from the industrial users of a treatment works the grant amount attribu-
table to the treatment of wastes from such users, Regulations stip-
ulate that industrial cost recovery be based on actual flows as a
percentage of design flows.
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d. Recommendalions for Divisgion of Costs

Recommendation: Fov cosl apportionment, allocauion
and distribution propose inereascd participabion by the MDC in ensuring
that wastewater treatmenb cochts are distribulted eguitably within lhe
service area. Underlying the recommendations ie the philosophy that
all facilities benefit all users and user clasees, and accordingly, all
users in the service district should proportionately share the cosis
incurred in providing services, Major recommendations are summarized
below,

(1) BAnalyze Operation and Maintenance Costs

Since operation and maintenance costs represent
the day-to-day costs of providing wastewater treatment services, their
analyeis will enable MDC to apportion and allocate these costs more
accurately and equitably to municipalities and classes of users,

1t was recommended that operation and mainten-
ance costs be associated with the elements characteristically found in
wastewalter (i.e., flow, biochemical oxygen demand and suspended solids)
and to facilitate cost analysis and therefore expedite lhe implementation
of user charges that all debt service costs be associated with flow,

Excess capacity should be considered a separate
and identifiable cost element although its relevance for thne overall
system cannot presently be determined. Should any significant level
of costs become identified with excess capacity, it may be feasible to
apportion this segment of costs to benefiting non-users or future
users.

{2) Apportion All Costs Proportionately Among
Participating Municipalities and Classes of Users

All existing and planned facilities should
be viewed as constituting a single system that benefits all commun-
ities. This approach conlrasbs a concept that divides the service
arca into several sub-systems and associates facilities with dis-
charges from specific communities or sections of communities,

Important factors considered in the formulation
of this recommendaticn included the number of facilities operated by
MDC, number of participating communities, features of the drainage-
basin, and fundamental principles underlying the creation and evolution
of the Metropolitan Cewerage Districi.
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(3) Consider Residential or Population Units for
Apportioning Costs Among Communities, Converting Significant Industrial
Flows into Equivalent Residential or Population Units

Several alternative methods of measuring or
estimating usage for the purpose of apportioning costs were considered.
Flow measurement, water consumption statistics, water production and
land area were determined to be inappropriate for implementing & cost-
efficient, manageable and equiteble system for determining usage.

. Populatlon and residential units, which can be
mathematically converted to sewage flows and characteristics, are
readily available from census data. A separate accounting for dis-
charges by large industrial users can be converted to equivalent popu-
lation or residential units for determining a community's total impact
upon & system. Property valuation was recommended as a basis for
dividing excess capacity costs.

Separate accounting for industry will provide
data upon which user charges and industrial cost recovery charges can
be established and forwarded : separately to communities for billing
purposes.

(4} Institute a Syétem of User Charges and Provide
a8 Detailed Cost Breakdown by User Class to Communities for Their Sub-
sequent Redistribution to Users

In conformance with Federal reguirements, the
development of a system of user charges was recommended, Significant
latitude has been provided for implementing user charges (including
metered water consumption of flat rates), and surcharges to large in-
dustrial discharges was recommended.

MDC will assist in the development of user
charges within communltles by providing a breakdown of costs attributed
to each user class, Additional technical assistance in establishing
charge systems will be provided upon request.

In regard to imnstituting an industrial cost
recovery system, recommendations address the importance of meeting the
fundamental provisions and intentions of PL 92-500, It was reccmmended
that the same philosophy upon which costs are apportioned and allocated
for the determination of user charges be applied to an industrial cost
. recovery system. Hence, a system-wide approach (rather than the devel-
opment of several smaller sub-systems which relate users with spec1flc
facilities) was recommended,

Fach community will assume responsibility for
maintaining an industrial cost recovery system, subject to the MDC's
approval, Additionally, the MDC will assist communities in developing
the: necessary data upon which to determine industrial cost recovery
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charges and will be available to assicsl in developing related billing
and collection systems.

G. Public Involvement/Open Plenning

Preparations for public invelvement began immediately after
the Commonwealth of Massachusettes and the New England Division, Corps
ol Fngineers signed the agreement (o conduct the Boston Harbor-Eastern
Massachusetts Metropolitan Arca Wastewater Management Study. It was
agreed that public involvement in plan development wonld be sought
through an open planning processg. The public was considered {to be all
i":deral, state, regional and local agencies and officials, public and
private assoclations and groups, as well as interested individuals and
citizens.

In September 1973, the Technical Subcommittee for the

study agreed to the formation of a Citirzens' Commitiee. The members

of this commibtes came from academic, commercial, environmental, in-
dustrial, legislative and other fields. 1bs purpose was Lo help the
Technical Subcommibtlee in its public involvemeni program and make recom-
mendations on how to improve it., The Citizens' Committee alsc acted

as a sounding board for Lhe engineering concepts developed by the study
and for the public presentations of the study.

Five series of public meeiings were held during tne course
off the three year study period for which notices were mailed Lo approxi-
mately 2,500 apencies, organizations and individuals with a known in-
“terest in water guality in the wetropolitan arca.

In November 1973, the Boston Harbor~Easiern Massachuselbts
Metropolitan Area study held its Tirst series of public meeting. The
purpose of these meetings was to provide background information on the
study; to explain the public participation program; to present study
goals and objectives, and inputs and oulpuis of the FMPIRIC model used
to develop alternative plans for wastewater management; and Lo explain
work being done by the study group to accomplish its goals and objeciives,

The public was asked to provide input to all topics discussed
at the public meeting., Comments and questions appeared to fall into
four major categories; .

1. Concern over how study projections and planning assump-
Liong would effect local life styles. Many people expressed a prefer-
ence for continued reliance on low dencity develcopment, accompanied by
on-gite wastewater disposal systems, and favored land use controls over
construction of wastewater treatment facilities.

2. Conecern over water supnply and its relation to vastewater
manazement and disposal. '
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3. Concern over incorporation of new technologies in the
study. Many questions were asked concerning efficiency of secondary
and advanced treatment, the feasibility of land treatment, recycling
of wastewater and use of alternative sources of energy, such as gener-
ation of energy from sludge.

4. Concern over management and funding alternatives and the
purpose of the study and ite relation to other resource management
studies in the area., There was apprehension that the study results
would dictate what areas would bhe sewered, put a moratorium on current
plans for new treatment facility construction, and force towng to 301n
the Metropolitan Sewerage DlStrlCt

In May 1974, the study held a second series of public meet-
ings. At these meetings, the five alternative concepts for wastewater
management were presented along with preliminary cost estimates and
impact assessments., Major public response fell into the followlng cate-
gories:

1. Concern over the maintenance of river basin integrity
and assurance of an adequate supply of water within each basin.  Con-
cepts 2 and 4 were favored because of their decentralized approach to’
wastewater management which returns treated wastewater to its basin of
origin,

2. Interest in the feasibility, relisbility, health impacts
and costs of the land-oriented concept (Concept 5).

3.  Again, a preference for Low density development accom~
panied by a continued reliance on individual on-lot disposal systems
as an slternative to construction of wastewater facilities in outlying
areas.,

4, Concern over the costs and management of each alter-
native and their effects on individual towns and subregions.

5. Minor concern over degree of treatment and effects of
treatment facility effluent on water quality.

In sumary, the public showed interest in obiaining more
information on land treatment and a preference for a decentralized
approach to wastewater managemeni. Public preference for decentraliza-
tion was an important factor in the decision-making process.

In January 1975, a third series of public meetings were held
to present the study's recommended wastewater management alternative.
These meetings were held in watersheds receiving significant impact
from the recommended alternative, and comments at each meeting were

directed toward effects of the alternative on the specific watershed,
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In Woburn {Mystic River latershed) citizens were concerned
about the effecits of added fiow under flood conditions and the effect
of effluent on water quality. The rationale for 2 mgd facility was
guestioned, and there were suggestions for [low augmentation by cther
means. (itizens were also concerned about the division of costs; '
many felt that towns downstream of the facility should pay, as they
would algo benefit from improvement in water qualitly.

Tn Canton {Neponsel River Watershed) citizens were most
concerned about the location of the plant. 1t was Telt that Canton
could not afford to give up more land. There was also concern over the
eftects of the effluent on the marshland, Tish and water supply wells
in Fowl Meadow Marsh.

In Guincy (Boston Harbor) objections were ralsed to expansion
of the Nut Island facility. Citizens commented on the adverse effects
of offlnent. from the currently overloaded Nut Island facility to Quincy
Bay. Some supporied the idea of upstream treatment plants to reduce the
load at Nub Island, while others favored transferring part of. the load
to Deer Island, or construction of deep ocean outfalls. The need for
secondary treatment was also guestioned,

In Heedham (Charles River Wlatershed) foremost concern was for
tna location of the Mid-Charles facility, and for the effects of the
facility's effluent on water supply wells, aguatic life &nd recreation
areas. There was also much discussion over recycling end reuse of
wastewater and sludges.

Six public meetings were held in May and June 1975 to pre-
sent institutional-financial alternstives and plans for management of
combined sewer overflows. '

Again there was great concern over the impacts of proposed
treatment facilities in areas that would be served and affected by
these facilities.

In Quincy, citizens resisted plans to fill in 256 acres cof
Quincy Bay to provide for secondary Ureatment at the present Nut Island
facility. 'hey were concerned over the environmental and health effecte
of the facility, and its discharge, on the beaches and the fishing
industry, and the effects of construction activities on the neighborhood
surrounding the facility. They asked the MDC to consider one of the
narbor islands as a site for construction of a new harbor treatment
facility. ’

in Wellesley, there was much opposition to construction of
a satellite advanced treatment facility in the Middle Charles River
area, Citizens were concerned over the impact of suech a facility on
waber quality, especially under low flow conditions, and on property
values. They requested that citizens be given greater opportunity oo
parlicipate in formulation of the study's final recommended plan.
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Meetings were alzo held at four other locations in the study
area. Ciltizens attending these meetings were more concerned over the
costs of the recommended plan, funding combined sewer overflow control,
and the EMMA study's relationship to 208 studies. :

A set of final public meetings was held in September and
October 1975, to present the study's construction schedule, site se-
lection procedures and the costs of the recommended plan to each com-
munity. Agaln citizens attending meetings in Quincy and Wellesley
voiced strong opposition to the construction of a secondary facility
at Nut Island, and the proposal for a satellite treatment facility on
" the Middle Charles River. They were assured that they would have emple
cpportunity to participate in decisions concerning these facilities and
that impacts of these facilities would be further addressed in an
Environmental Impact Statement to be prepared by the U.S. Environmental
Protection Agency. :

In addition to the mentioned public meetings, numerous con-
ferences were held with local municipsl officials, news media, and other
interested groups, including industry, to obtain further feedback from
the public. News clippings, information bulletins, and descriptive
printed handout material were distributed to inform the public and seek
their comments. The Corps of Engineers received many letters from
communities in- southeastern Massachusetts opposing the land-oriented
alternatives because of the alternative's potential adverse environ-
mental impacts, and its lack of benefits to the recipients' area, This
resistance ultimately led, in part, to the study's elimination of a
land alternative,

In conclusion, although the wastewater management plan as
recommended by the Technical Subcommittee, is technically feasible and
is considered to be based on proper engineering Judgment, the entire
pPlan was not completely acceptable to all querters of the public, Many
regidents and local interests in the Towns of Wellesley, Needham and
Dover objected to the proposed 30 M3ID regional advanced waste treatment
facility for the Mid-Charles River area., Also, the local inhabitants
in the vicinity of the existing 112 MGD regional primary treatment
facllity at Nut Island in Quiney strenuously objected to, the expansion _
of that facility to a secondary treatment plant. Their main concerns
were over the malfunctions and maintenance of the existing primary .
facility at Nut Island, the proposed filling in of twenty-six (26)
acres of Quincy Bay adjacent to Nut Island needed for construction of
such facility, and possible future raw wastewater overflows and odors
from the treatment plant. They voiced the opinion that "upstream"
communities, whose wastes are presently being treated at Nut Tsland and
discharged into Quincy Bay, should commence to trest and dispose of
their own wastes,- '

Although some public objections were raised against the ~

proposed 30 MGD regional advanced treatment plant on the Neponset
River, the 2 MGD plant on the Aberjona River and the extension of the
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existing 343 MGD regional primary treatment plant at Deer Island to a
secondary treatment facility; these projects appear to have overall
public acceptability. The other items of the 52 item construction

- staging program, such as improvements to overflows, sewer extension,
ete., received little comment from the public.

Citizens opposing facilities at Nut Islend and in the Middle
Charles River area indicated that they would continue to voice their
objections during subsequent review periods of the Envirommental Im-
pact Statement, which would be prepared by the Environmental Protection
Agency prior to the construction of the facilities, and during state
legislative meetings and public hearings for discharge permits.

Technical Date Volume 1l of Wastewater Engineering and
Management Plan for the Boston Harbor-Eastern Massachusetts Metropol-
itan Area presents, in detall the Public Involvement Program for the
study.

H. Technical Subcommittee Preferred Plan for Wastewaber
Management and Recommendations

1, Treatment Systems

The Technical Subcommittee hes endorsed moderately decen=
tralized treatment systems for the Metropolitan Sewerage District (MSD).
This would be done by maintaining the present service aresa of the Deer
Island sewage treatment plant, reducing the service area of the Nut
Island sewage treatment plant and serving the outer area of the MSD with
‘inland treatment facilities. The recommended treatment systems encompass
51 study area communities. Treatment systems have been considered for
all study area communities, Figure 28 delineates the service areas of
the recommended facilities, '

The recommendations are based upon providing secondary
treatment at the Boston Harbor facilities and advanced treatment which
include secondary treatment plus phosphorus removal and complete nitri-
fication at the inland facilities discharging into rivers, Toxic sub-
stances in industrial wastes would be subject to EPA pretreatment regu-
lations prior to discharge into sewer systems,

Boston Harbor: The present primary treatment plant at

Deer Island would be upgraded to a secondary treatment facility handling
anticipated flows of 380 million gallons per day (mgd) in the year 2000,
The Nut Island primary treatment plant would alsoc be expanded and up-
graded to secondary treatment in order to handle an anticipated flow of
120 mgd in the year 2000. The two plants are currently designed for 343
mgd and 112 mgd, The sludge produced at these facilities would be in~
cinerated rather than discharged into the harbor.
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Neponset River: Aa advanced treatment facility would be
located in the Canton area. It would treat approximately 30 mgd in the
year 2000 from the Towns of Canton, Norwood, Walpole, Sharon and Stoughton,
This facility would reduce the service area of the Nut Island plant and
keep raeclaimed wastewater as far upstream in the Neponset River Basin as
possible.

Charles River: The middle reach of the Charles River would
be the location for an advanced treatment facility to serve the Towns of
Wellesley, Framingham, Ashland, Hopkinton, Natick and Southborough as
well as parts of Dover and Sherborn when sewerage is provided there., This
30 mgd facility would reduce flows to the Nut Island plant and help retain
reclainmed wastewater in its basin or origin. The treatment facilities
which are in various stages of implementation in the Medfield, Medway and
Milford areas should continue,

2. Organization

A strengthened, more independent Metropolitan District
Commission has been recommended by the Technical Subcommittee as the -
future wastewater management entity for the 51 commmities comprising the
expanded Metropolitan Sewerage District, C

The new management entity responsible for providing waste-
water services will carry out the six basic functions {i.e., planning,
engineering/construction, financing, operations, monitoring and eunforcement)
related to sewage collection and disposal, Although institutionally linked
to state government and still within the Executive Office of Environmental
Affairs, the Metropolitan District Commission (MDC), will be more respon- -
sive and accessible to the citizens of the region., This is accomplished
by incorporating within the legislation seversal requirements relative to
citizen participation in the policy formulstion, plamning, program devel-
opment and project execution phases of the Commission's work.

The primary example of this increased commitment to broader
~citizen input is .the creation of a Municipal Advisory Committee {MAC)
composed of municipal chief executives and concerned citizens from within
the region, While some "advisory" boards are little more than window-
dressing the MAC is given specific statutory responsibility to participate
in shaping regional solutions to wastewater menagement.

, The present multi-member Commission structure (one full-time
Commissioner and four Associates) would be eliminated in favor of a single
Commissioner who, in conjunction with the MAC and supported by. Program
Directors for each major division, would be responsible for the adminis-
tration of the new entity. Recognizing the need to provide the MDC with
broad authority and freedom from external restraint to ensure progress
toward the attainment of Federal standaxrds for waste treatment and water
quality, & number of changes are recommended in its legislative base,
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These changes, if accepted, will free the MDC from many of the bureau-
cratic and administrative obstacles associated with state government,
Included are recommendations relative to personnel, budgeting, project
approval and expenditure control.

The table of orgaunization (Figure 29) reflects the major
functions of the MDC and includes & brief list ef activities for each
function. Particularly noteworthy are the activities under each func-
tion which strengthen the relationship between the MDC and the locali-
ties served. The MDC will provide assistance to the cities and towns
in meeting many of the new Federal requirements under PL 92-500. This |
broadened technical assistance role will reaffirm the regionsl character ;
of the MDC and render greater service to the constituent municipalities '
which pay for one hundred percent of the operating and capital costs of
the entity. : :

3. Combined Sewer Regulation

The three combined sewer regulation alternatives were
evaluated for their effects upon the usage of Boston Harbor waters and
consultants to the Metropolitan District Commission recommended &
course of action to regulate combined sewers in the Boston Harbor aresa.

The recommended course of action was based on the assump-
tion that treatment will be extended to secondery at the Deer Island
and Nut Island treatment plants., Should another alternative involving
ocean discharge become the selected plan for these trestment plants,
additional opportunities for "combined sewer overflow" regulation mey
become available, No specific alternative is recommended as more
detailed study is necessary in each area. - '

The following course of action describes outline plans
of study for facilities planning projects involving combined sewer
overflow regulation. '

Dorchester Bay Cormbined Sewer Overflow Regulation Project.
This project would be for & facilitles plan on the regulation of over-
flows in the Dorchester Bay area and should include:

a. Refinement of the combined sewer system models,’

b. Rainfall-runoff-overflow measurements in a. selected
controlled test area for model verification and parameter correlation.
These messurements should extend into the receiving water.

¢, Detailed consideration of special pollution sources,
such as hospitals. ' : .

d. Refinement and verification of harbor water quality
simulation models for evaluation of potential discharge locations.
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€. Evaluation of alternatives, Consideration of di-
verting discharges in the direction of the Neponset River estuary do
not appear desirable, However, alternatives of discharges in the Inner
Harbor area and around Moon Island in the direction of President Roads
should be investigated. Alternatives should be evaluated on their per-
formance over a longer hydrologic record so that approPrlate design
hydrology can be used in each case,

o f. Detailed inventory and evaluation of the feasibility
of upgrading the Moon Island facilities.

g. BSBite selection and preliminary engineering.
h. Consideration of multipurpose uses of land,

Charles River Basin Combined Sewer Overflow Regulation
Project. This project should involve evaluation of the entire system
related to combined sewer overflows tribubary to the basin once the
new dam and related facilities are completed, Included should be the
Back Bay Fens area and the as yet unconnected overflows along the
Charles River Basin. Facilities planning should emphasize an operating
system towards optimum use of existing facilities along with treatment
required at new facilities. The major project tasks should be:

a. Refinement of combined sewer models to the extent
necessary so that all existing overflow conduits can be evaluated in
detail.

b. Rainfall-runoff-overflow measurements in a selected
controlled test area for model verification and parameter selection,
Since the basin essentially acts as a reservoir, exclusion of pollu-
tants should be the objective rather than searching for an optimum
discharge point.,

c. Consideration of the state-of-the-art in storage-
treatment concepts for overflows discharged above the new Charles
River Dam.

d., Consideration of new regulator technologies for up-
grading such facilitieg at the existing overflow conduits.

e, BEvaluation of alternatives. OUptimum solutions in
this project area appear to he an operating system that would make
_maximum use of existing facilities in such a way that first flush ef-
fects are transported to facilities below the dam for treatment and
discharge, or are stored and treated more extensively prior to dis-
charge into the basin, or are stored and diverted to the Deer Island
treatment piant. Performance of aliernatives under longer term hydro-
logic records must be part of the evaluation. In the development of
alternatives, unconnected overflows must be included. Similarly,
~existing overflow conduits should become part of the operating system,
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, f. Incorporation of Back Bay Fens recreation objectives
in plan selection., In the development of alternatives, the problems
and objectives of the Back Bay Fens water resource should be incorpor-
ated into the project. For example, solving the Fens circulation
problems should be part of the objectives of combined sewer overflow
regulation there, ' '

g. Site selection and preliminary engineering.

h, Consideration of multipurpose use of land, In this
case, multiuse alternatives would be especially important due to the
high recreational potentials in the Back Bay Fens and along the basin.

Neponset River Combined Sewer Overflow Regulation Pro-
Ject. Due to its location, alternatives in this project area would
primarily address the search for a cost-effective solution te minimize
poliution discharges. The project tasks should include:

a. Refinement of the combined sewer system models.

b. Bvaluation of alternatives. Again, performance on
the basis of longer range hydrologic data should be evaluated.

c. Site selection and preliminary engineering.

Inner Harbor Combined Sewer Overflow Regulation Project.
1t appears that consolidation of overflows in the Inner Harbor area
7111l be primarily directed ai overcoming constraints associated with
space needed for conduits and regulation facilities. Therefore,
primary efforts in this area should be directed at the technical prob-
lems of conduit location, regulator design and discharge pipe location.
. The facilities plan should cover among other things the following:

a. Refinement of combined sewer system models.

b. Detailed consideration of industrial pollution
sources. '

c. Fvaluation of consolidation alternatives.
d. OUite selection and preliminary engineering.
e. Consideration of nultipurpose use of land.

f. Evaluation of overflows in the Constitution Beach
area as g special case,

L, Cost Allocation and Financing

The following are the recommendations of the Technical
bubcommittee for the allocation of costs within the Metropolitan
Sewerage District:
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8. Present gnd future wastewater treatment costs will be
shared by all presently connected communities, with all paying at the
same rate, .

b. Debt service costs incurred for constructing extensions
to the present interceptor system for the purpose of connecting newly
Joining municipalities will be repaid by only those municipalities.

c. Flow, BOD, and SS are the three wastewater character-
istics to be considered in municipal cost allocations. Each municipality's
share of operations and maintenance costs and debt service costs will be
determined as follows:

(1) Contributing population will be served as the
principal unit of measure for estimating wastewater and westewater char-
acteristics discharged by domestic users,

(2) Industrial discharges will be converted to popu-
lation equivalent uvnits,

(3) Commercial Institutional and other non-domestic
discharges will be converted to population equivalent units.

The proporition of a total community's population and
population equivalent units to those for all communities will determine
its share of costs,

d. Communities will be responsible for distributing allo-
cated costs to various users through user charge systems, MIC will moni-
tor the implementation of user charge gystems (assisting in their devel-
opment whenever requested or required) and assure rightful distribution
among user classes. Existing water billing systems will be utilized
wherever possible.

e, Industrial cost recovery (ICR) charges (applicable
only to industries subject to ICR regulations) will be allocated on a
wniform basis., (See paragraph F.5.c.).

Each community will assume responsibility for distributing
ICR charges, with MDC monitoring the individual programs,

5. Figure 30 presents the implementation schedule for the
capital improvement projects within the Metropolitan Sewerage District.
The schedule of implementation of the financing and orgenization recom-
mendations is contingent upon the acceptance of the Great and General
Court. of the Commonwealth of Massachusetts,
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MDC CONSTRUCTION STA_GING PROGRAM FOR WASTEWATER MANAGEMENT PROJECTS
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I, Discussion

Most studies commenced before enactment of PL 92-500 and all
were carried out while the guidelines for the law were being prepared
and reviewed by the U.S. Environmental Protection Agency. This precluded
all of the studies from being carried out on an identical basis, and
" different assumptions and interpretations were made by each study team,
These differences continued although agency coordination was exercised
throughout the study periods.

All study efforts carried out public participation programs
with varying degrees of success., The BH-EMMA and Merrimack studies
utilized the report titled "Open Planning/The Merrimack" prepared for
the Corps of Engineers by the New England Natural Resources Center as a
guide for carrying out the public participation program. Throughout
each open planning program, Informational Bulletins were prepared and
distributed and Public Meetings, Workshops and discussions with both
public officials and private citizens were held.

Although the studies did not make the same cost assumptions,
the following table briefly summarizes some of the important facts
derived from each study.

SUMMARY OF PROGRAM DATA (1)

Estimated Est, Cost
. Population Population Wastewater of
Program in Study Area  Sewered Flows (MGD) Prozram
Merrimack Wastewater |
Management Study - 650,800 374,900 122.30 $722,020,ooo(2)
New Hampshire Plan 1,116,500(3) 389,510 59.2u(h) 167,6ho,ooo(5)
" Naghua River Program 249,818 165,336 L6 .65 67,776,000(6)
. BU-BMMA Study 3,566,000 3,030,000  560.00(7)  855,359,000(?)
1) Based on 1990 requirements except as noted.
2) Based on ENR = 2200 Index.
{(3) 1Includes seasonal population of approx1mately 390,000 persons.
(4) Flows for 1977.
(5) Based on 1973 prices.
(6) Excludes the estimated cost of $17 OOO Q00 for the Nashua, N. H,

treatment plant. The estimated cost of the Nashua facility 1s
included in the $167,640,000 for the New Hampshire Plan. Based
on 1975 prices.

(7) Flows for 2000.
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.~ The Boston Harbor-Eastern Messachusetts Metropolitan Area
Wastewater Management Study (BH-EMMA) initially encompassed 109 cities

and towns within a 30-mile radius of the City of Boston. More than
3,000,000 people or better than hali or the state population live with-

in these 109 communities. Forty-three of the 109 commumnities are mem-
bers of the Metropolitan Sewerage District (MSD) which is administered
by the Metropolitan District Commission for the pwrposes of commonly
collecting and treating their wastewaters. Each municipality within
the MSD is responsible for maintenance and operation of 1ts own sewerage
system prior to discharging into the MSD trunk sewers. Each community
is also subject to the rules and regulations set forth by the Metropol-
itan Distriect Commission. The MSD system consists of mere than 200
miles of main trunk sewers and presenlly serves spproximately 2 millioen
people, Except for wastewater discharged through combined sewer over-
flows and/or discharged to surface waters, the wastewater from the MSD
flows to either the Deer Island or Nut Island treatment plants, where
it receives primary treatment and chlorination before it is discharged
into Boston Harbor. These systems are now operating at full capacity.
The major waterways that were directly affected by the planning effort
in addition to Boston Harbor are as follows:

Charles River

Sudbury, Assabet & Concord Rivers (SUASCO)
Ipswich River

Mystic River

Neponset River

For years Boston Harbor has been the ultimate recipient of
wvastewater, domestic and industrial, stormwater runcff and combined
sewers overflow, emanating from the greater portion of the study area.
Over the years, this situation has caused serious degradation to the
water quality of the harbor. 1In the past, numercus Federzl, state and
"local agencies as well as private conservation groups, organizations and
- individuals have made many attempts to clean up-the harbor and promote
programs for greater public use. In fact, many of the harbor's thirty-
three islands have been acquired by the Commonweslth of Massachusetts,
with FPederal asgsistance, for recreational development., The success of
this recreational development depends on quality of the harbor waters.
Concern over water quality of Boston Harbor was the principal reason
for the May 1972 agreement between the Metropolitan District Commission
of the Commonwealth of Massachusetts and the U.S, Enviroumental Pro-
tection Agency to underiake a comprehensive engineering and management
study with the following objectives: +to determine most feasible means
of achieving a minimum of secondary treatment at all wastewater treat-
ment facilities in the Boston Metropolitan region; to determine engin-
eering alternatives for handling sludges generated by MDC treatment
facilities; and to develop a management program taking into considera-
tion changes in management structure, rate structure, user charges and
methods of capital financing. More detailed information or the EPA~

State agreement and implementation plan can be found in Chapter VII of
this report.
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The Boston Harbor-Esstern Massachusetts Metropolitan Area
Wastewater Management Study (BH-EMMA) recognized the goals and objectives
of PL 92-500 principally through addressing the requirements of Section

- 201 of the Act. The results of the study constitute & facility plan
for the Boston Metropolitan areme, which will be included in the area's
208 planning process.

In June 1972, a Congressional Resolution was issued authorizing
the Secretary of the Army, through the Corps of Engineers, to undertake
& wastewater management study in the Boston Metropolitan area. This
study was to be conducted jointly with the Commonwealth of Massachusetts.
"In August 1972, the Commonwealth and the Corps representatives conferred
and decided that, to avoid duplication of efforts, the Corps and MDC
would prepare a joint Plan of Study and conduct the study as a single
joint effort. '

The BH-EMMA study was a joint effort in funding as well as in .

performance of the technical tasks shown in Figure 9 of this report.

The Corps of Engineers contributed approximately 50 percent of the study
effort and the Metropolitan District Commission (MDC) contributed
about 50 percent of the total program cost of about $2,200,000. The
technical tasks for the study were performed by private consultants,
miscellaneous state and local agencies end the staffs of the Corps and
MDC. Since the Corps was chairing the "Merrimack" study, it was agreed
that the Metropolitan District Commission should chair the BH-EMMA
study. Since the Metropolitan District Commission, in compliance with
its May 1972 agreement with the U.S. Environmental Protection Agency, -
had already begun negotiations with private consulting firms in the
Commonwealth of Massachusetts~EPA agreement before the Corps of Engin-
eers' efforts should supplement those items which the Metropolitan
District Commission was to accomplish., The items that were addressed

by the Metropolitan District Commission are:

a. DeVelopment of the basic data for the study area.

b. Establishment.of limits and wastewater systems for the
Eastern Massachusetts Metropolitan Area.

_ ¢. Preparation of preliminary engineering plans for additional
treatment of Deer and Nut Islands’ flows.

d.  Operation and regulation of sewage interceptors and
overflows.

e. Industrial waste ordinance.

f. Management study.

g. Progress and final report of conclusions.

The Corps of Engineers' input to the study effort was designed
to both supp}ement those items being addressed by the Metropolitan

District.
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Commizsion and to satisfy Congressional directives. The major items
addressed by the Corps are:

a. Public participation and information program.
b. Land treatment alternatives.

é. industrial waste survey.

d. Impact analysis and evaluation.

e. étormwater and urban runoff.

- An open planning and public participation program was conducted
throughout the entire BH-EMMA study period. Approximately 120 confer-
ences and public meetings were held during tae course of' the study. At
the end of the study period, approximately 3,000 persons, crganizations
and agencies were on the BH-EMMA mailing list. Five sets of public
meetings were held at different locations throughout the study area.
The initial low attendance at most public meetings was disappointing.
As the study progressed, attendance greatly improved in localities
where there were strong objections to proposed study elements such as
the expansion of Nut Island in Quincy Bay to accommodate a gsecondary
treatment facility, and the siting of a 30 MGD satellite advanced
wastewater treatment facility in the Mid-Charles River Basin area.

A Citizens' Advisory Committee was formed to assist the Technical
Subcormittee in the Public Participation Program. This Citizens'
Committee contributed greatly to the program, offering critiques as
the study progressed, and furnishing valuable recommendations; one
such was to hold separate meetings for local officials to brief them
on the study prior to general public meetings. There were mixed con-
~clusions as to the accomplishments of the open planning program.

With respect td industrial wastewater treatment, it was
assumed that the pretreatment requirements for industry will be strictly
‘enforced under regulations set up in compliance with PL 92-500.

Tn July 1975, the Enviromnmental Protection Agency furnished
the Metropolitan Area Planning Council (MAPC) with & grant of $2,300,000
to accomplish an "Areawide Waste Treatment Managemen " study under the
provisions of Section 208 of PL 92-500 for 92 communities in the Boston

area. These 92 communities are included in the original group of 109
cities and towns initially investigated by the BH-EMMA study. It was
mutually agreed by the U.S. Environmental Protection Agency, the Metro-
politan District Commission and the Metropolitan Area Planning Council
that the BH-EMMA study results would be incorporated. into the "208"
Pl&nc

ce e AU

The 51 communities designated in the wastewater management
Elan recommended by the Technical Subcommittee for BH-EMMA study include
43 communities which are presently members of the Metropolitan Sewerage
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District (MSD). The study recommends that eight other communities
be joined to the existing MSD study. The remaining towns of those
originally. considered which were not incorporated into the pre-
ferred plan are in various stages of wastewater management planning
and their status can be reviewed in Technical Data Volume 13, Im~
pact Analysis and Evaluation. The majority of these 58 communities
are on EPA-State Implementation Programs or have existing treat-
ment facilities. Some are served by on-~lot individual disposal
systems such as septic tanks with leaching fields. Where on-lot
systems are desired to be retained, strong regulatory enforcement
measures and land use controls will have to be maintained.

‘ Technical Alternative (Concept) No. 5 had a combination of

"both land and water-oriented wastewater treatment systems. The land
treatment portion of the concept was developed to treat approximately
177 MGD of wastewater flow. This system excluded an estimated waste-
water flow of 289 MGD which is subject to saltwater infiltration due to
faulty collection systems, ©Since there is insufficient land area
(except for 190 acres) suitable for land treatment within the initial
109 cities/towns in the study region, it was proposed to pipe and pump
the 177 MGD to southeastern Massachusetts, where sufficient and suitable
land areas exist, Approximately 18,700 acres are reguired for land
application of the 177 MGD utilizing both spray irrigation and rapid
infiltretion treatment techniques. The overland flow method of treating
wastewater was considered but was found infeasible in this region.
Wastewater storage lagoons required in connection with the spray irri-
gation method were designed for 14 days of storage and those required
for rapid infiltration were designed for 14 days of storage. Although
adverse public reaction from the officials and residents of the recip-
ient area was strong and ultimately became part of the reason for not
choesing the land application concept; it must be noted that some of
the towns in the recipient regicn presently utilize and/or plan to use
land application treatment of wastewaters. The publics of the recipient
areas seemed to object more to the transmisgsion of wastewaters from the
Boston Metropolitan area to their localities for application than they
did with the land application technique itself. Many individuals and
towns desired information on land application for their own use in
planning for future local wastewater treatment needs. Detailed infor-
mation on the Land Concept can be found in Technical Data Volume 5 of

- The Wastewater Engineering and Management Plan for the BH-EMMA,

At a seven acre site on Otis Air Force Base, Cape Cod, Massa-
chusetts, which was part of the proposed recipient area, the Commonweslth
of Massachusetts, under a grant from the U.S. Envirormental Protection
Agency, is conducting a three (3) year test and evaluation of spray
irrigation method using secondary treated wastewaters. The study is’
scheduled to be completed in 1977 and the results will determine whether
or not the Commonwealth of Massachusetts will favor this method of treat-
ment in Massachusetts. This study was an outgrowth of public objections
in the Town of Falmouth, Massachusetts to the discharge of wastewater
‘from their proposed secondary .treatment facility into their local harbor.
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If the Qtis tesits prove acceptable, there is little doubt that the Town
of Falmouth will use spray irrigation es a means of further treatment
and dispesal of their wastewaters.

With respect to land application of wastewaters, suitable
conditions were also found in the Merrimack River Basin. The Corps,
Commonwealth of Massachusetts.and the State of New Hampshire reports
propose land application facilities in their preferred wastewater

management plans.

127




J. The Boston Harbor-Eastern Massachusetts Metropolitan Area
- 8tudy's Response to Planning Goals and Objectives

- National Goals as Established in
PL 92-500

(1) "The discharge of pollutants’
into navigable waters be eliminated
by 1985."

(2) "Wherever attainable, en in-
terim goal of water quality which
provides for protection and propo-
gation of fish, shellfish, and wild-
life and provides for recreation in
and on the water be achieved hy
July 1, 1983.,"
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. be met by 1983.

Response

The Boston Harbor-Eastern Massa-
chusetts Metropolitan Area Waste-
water Management Study has not
investigated the full implications
of this goal. The land alternative,
developed by the Corps of Engineers
does address this goal, and all
study alternatives recognize com-
pliance with Section 201 of the
Act as a step towards the achieve-
ment of this goal.

The recommended construction program of
facilities in the Eastern Massachusetts
Metropolitan Area was formulated to
address the water quality and waste
treatment needs of the region. The
Recommended Plan should provide water
quality which will provide for protec-
tion and: propogation of fish, shellfish.
and wildlife and provide for recreation
in and on the water through its com-
pliance with Section 201 of the Act,

The study's recommended construction pro-.
gram proposes that the study area's B
water gquality and waste treatment needs
Management of combined’
sewer overflows and treatment facility
sludge and correction of infiltration
inflow problems are given equal priority
with initiation of secondary treatment
at the two Boston Harbor treatment facil~-
ities, as it was a study finding that
correction of combined sewer, storm
water and sludge pollution will have a
greater beneficial impact on the water
guality of the harbor than the implemen-
tation of secondary treatment,



Requirements of Section 201 of
PL 92-500 -

(1) '"Waste treatment management
plans and practices shall provide

for the application of the best prac-
ticable waste treatment technology
before any discharge into receiving
waters, including reclaiming and
recycling of water.,.and shall pro-
vide for consideration of advanced
waste treatment techniques."

(2) "To the extend practicable,
waste treatment management shall be
on an areawide basis,"

(3) "Encourage waste treatment man-
agement which results in the con-
struction of revenue producing facil-
ities providing for the recycling

of potential sewage pollutants

. through the preduction of agriculture,
silvaculture, or aquaculture products,
or any combination thereof,”

(4) "Encourage waste treatment man-
agement which results in integrating
facilities for sewage treatment and
recycling with facilities to treat,
dispose of, or utilize other indus-
trisl and municipal wastes, including
but not limited to solid waste and
waste heat and thermal discharges.,."

Resgonse

Treatment facilities proposed in all the
alternatives and the Recommended Plan

for the Eastern Massachusetts Metropoli-
tan Area were formulated to provide a
minimum of best practicable waste treat-
ment as defined by the U.S, Environmental
Protection Agency. In addition all
facilities proposed to discharge to

fresh water were formulated to provide
advanced waste treatment through addit:ion
of phosphorus removal and nitrification
to secondary treatment, The Recommended
Plan proposes two major advanced waste
treatment facilities which will recycle
water to the Charles and Neponset Rivers.

All plans were formulated on an areswide
basis. The Recommended Plan increases
the Metropolitan Sewerage District from
its current 43 members to 51, and contains
L "regional" treatment facilities.,

The land-oriented concept, Concept 5,
provided for the treatment o 187 MaD

of sewage from the Eastern Massachusetis
Metropolitan Area by land application in
Southeastern Massachusetts. Part of this
land system would have provided for pro-
duction of agriculture and/or silvaculture
products.

The opportunity exists to Integrate the
disposal of municipal and industrial
solid waste with the treatment and dis-
posal of sludge from the satellite facilw
ities. ©Such opportunities will be con-
sidered by the Metropolitan District
Commission before grant application for
satellite facilities.
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Requirements of Section 201 of
PL 92-500 (Cont'd)

(5) "Encourage waste treatment man-
agement which combines "open space"
and recreational considerations with
stuch management."

Specific Study Objectives

(L) To develop recommendations for
' the management of wastewater in
Eastern Massachusetts up to the
year 2050,

(2) To determine the ultimate growth

or contraction of the Metropolitan
Sewersge District (MSD) to the year
2050,

All engineering, economic, and

environmental sspects to be considered,

including ‘the river basin concept.

(3) To make recommendations for a
management organization for the MSD
and its subregional districts as may
be projected. Administrative struc-
ture, policies, financial arrange-
mentg, and related management
matters to be considered.
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Resgonse

The land application portions of Con-
cept 5 would have acted to preserve
"open space” upon implementation. It
was envisioned that recreation could
have veen integrated with the land
treatment system. Both the Recommended
Plan and the construction program recog-
nize the importance of recreation
through proposals to (1) return treated
wastewater to the Charles and Neponset
Rivers, thus alleviating unpleasant low
flow conditions in these rivers, and
(2) to control combined sewer overflow
and eliminate sludge disposal to recre-
ational waters of Boston Harbor.

Four water-6riented and one land-oriented
wastewater management alternatives were
developed for the Boston Harbor-Eastern
Massachusetts Metropolitan Area Study
Area (Technical Data Volumes Y4 and 5).
Plans for Management of Combined Sewer
Overflows (Volume 7), Stormwater (Volume
8) and Financing and Management (Volume
12) were also developed,

Engineering alternatives ranged from a
highly centralized system with maximum
expansion of the current Deer and Nut
Island treatment facilities to serve 58
communities to a decentralized system
with contraction of the current Deer and
Nut Island facilities service ares and
establishment of 6 satellite regional
systems on river's tributary to Boston
Harbor. Bioclogical, aesthetie, hygienic
and socio-economic impacts of these
alternatives are presented in Technical
Data Volume 13,

Recommendations for mansgement organiza-
tion are presented in Financing and
Management, Technical Data Volume 12,



Specific Study Objectives {Cont'd)

(4) 7To determine facilities required

for the collection, treatment and
disposal of existing and Tuture MSD
sewage flows including the prepara-
tion of preliminary engineering de-
signs for the recommended method of
treatment for the Deer Island and
Nut Island projected sewage flows,

(5) To make recommendations for the
regulation of combined sewage over-
flows, infiltration, and stormwater
with respect to both the MSD system
and the systewms of its member com-
munities,

(6) To undertake an industrial
wvaste survey and inventory including
developing industrial waste regu-
lations and an equitable cost re-
covery system.

(7) To determine the feasibility of
reclamation and reuse of wastewater
and treated water.

(8) To develop short-range con-
struction programs and detailed plans
for facilities required by the year
2000.

(9) ™o develop a public participa-
tion program throughout the duration
of the study.

(10) To meet the requirements of
Section 201 of Public. Law 92-500,

Resgonse

Analyses and recommended improvements
of Deer and Nut Island treatment facil-
ities are presented in Technical Data
Volumes 10 and 11.

Recommendations for regulation of com-
bined 'sewage overflow, stormwater and
infiltration are presented in Technical
Data Volumes 7, 8 and 9,

An industrial waste survey of 5 cate-
gories of ipdustries within the study
area was completed and a sewer use
ordinance and eqguitable cost recovery
system was developed from this infor-
mation. (See Technical Data Volumes 3
and 12, respeciively).

Reclamation and reuse of wastewater was

considered both in Concept 5, the land-

oriented concept, and in water-oriented

satellite concepts, where treated waste-
water would be returned to local surface
waters,

Construction programs and detailed plans
for facilities recommended by the study
are presented in Recommended Plan and
Implementation Program, Technical Data
Volume 15, '

The study's public participation program
is discussed in Technical Data Volume 14,

Approximately 120 conferences, presentations
and public meetings were conducted during the

study period,

See discussion of National Goals.
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K. Summary and Findings

The wastewater management study for the Boston Metropolitan
area was initiated prior to the enactment of the Federal Water Pollution
Control Act Amendments of 1972 (PL 92-500). However, as the study
progressed, & number of the provisions of the Act were addressed.
especially in the area of facilities planning.

The Technical Subcommittee considered background data on 109
communities in order to determine that the primary study area should
consist of those communities which could logically and feasibly be
formed into a "preferred" single wastewater management system. On this
basis, 51 communities were selected for detailed examination. It was
found that the other communities should continue with their present
wastewater management programs and integrate them with future "208"
areavwide planning efforts.

Four water-coriented treaiment alternatives and one combination
water/land oriented treatment alternative were developed during the
study. Pertinent socio-economic, institutional-finencial, biological,
aesthetic and public health impacts were assessed, and one water-
oriented system was selected by the Technical Subcommittee as a
preferred plan. This plan consists of a moderately decentralized
treatment system for the MSD designed to meet the 1983 reguirements of
PL 92-500. This would be accomplished by upgrading the harbor treatment
facilities to secondary treatment, maintaining the present service area
of the Deer Island sewage treatment plant, reducing the service area of
the Nut Island sewage treatment plant and serving the outer area of the
MSD with inland advanced treatment facilities on the Charles and
Neponset Rivers.

VIt was found that:

1. The four water-oriented and one land-oriented waste-
wvater management alternatives would meet at a minimum the 1977 and 1983
goals of PL 92-500. 1In addition the land oriented facilities would
address the 1985 goal, ‘

2. All water-oriented concepts should be formulated
around the existing network of facilities, since rearrangement of the
existing network would be far too costly and disruptive.

3. The present Metropolitan Sewer District (MSD)
consisting of L3 cities and towns should be expanded to include the 51
communities shown in the preferred plan.

L, The "preferred plan" will be accepted by the 208

areawide planning agency thereby allowing remaining planning to concen-
trate on other cities and towns.
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5. The preferred plan and all improvements will cost
about $3850 million, '

6. Additional information should be developed on storm-
water runoff, storage and treatment., A field sampling program should
be undertaken to accurately determine the quality and quantity of
stormwater runoff. Priority for such a program should be given to the
Charles, Neponset, and Mystic River Basins.

: 7. An equiteble system for recovery of industrial
wastewater treatment costs can be considered as a result of the Corps
of Engineers inventory of 925 industries.

8. All present and future treatment costs should be
shared with all connected communities paying at equal rates based on
waste loadings i.e. wastewater flow, biochemical oxygen demand (BOD),

and suspended solids (SS).

9. A "Strengthened Modified Metropolitan District
Commission” would be the preferred organization to expedite implementa-
tion of the constrcution program and comply with agreements between the
Commonwealth of Massachusetts and the U.S. Environmental Protection
Agency. This agency should be responsible for planning, engineering/
construction, financing, operations, monitoring and enforcement related
to sewage collection and dispcsal.

10. Further design phases of the Middle Charles and
Upper Neponset satellite treatment facilities, should include study of
optimum outfall locations and potential effects on water supply wells
adjacent to the rivers and downstream of cutfalls.

11. Detailed circulation studies, coupled with chemical
tracking, should be undertaken in Boston Harbor as well as studies on
‘the aorption and desorption of metals from the bottom materials of the
_harbor, : : '
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TX. VIEWS AND RECOMMENDATIONS OF THE REPORTING OFFICER
L. 1% is the view of the Reporting Officer that:

a. This Report presents, summarizes and cowmpletes the waste-
water management planning efforts in the study area by the Corps of
Engineers as requested in the applicable Congressional Resolutions
which authcrized the studies.

b, Wastewater management planning efforts described in the
foregoing discussion have made a significant contribution toward im-
provement of water quality in the Merrimack River Basin and the Boston
Metropolitan area.

" ¢, The cooperative efforts of several resource agencies
working together produces meaningful and viable plans,

d. The existing wastewater management system in the Boston
Metropolitan area limited the number of viable alternatives that
could be arrayed.

e, The "preferred plan” of the Technical Subcommittee on
BH-EMMA study, while not totally socially acceptable in the vicinity
of the Nut Island treatment pleEnt and the proposed Mid-Charles satellite
facility, is technically feasible and engiheeringly sound, Further
consideration in the future will be given the plan by local decision
makers before the plan 1ls implemented.

2. The Reporting Officer recommends that:

a. The results reported in this report be utilized by Federal,
state, regional and local entities as a basis for further planning and
development of wastewater management under Sections 201, 208 and 303
of PL 92-500.

b. This report and its supporting documents be transmitted to
the Congress for its information. :

JOHN H, MASON
Colonel, Corps of Engineers
Division Engineer
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NADDE (Dec 75) 1st Ind

SUBJECT: NEWS Study Report on Wastewater Management Merrlmack River Basin -
Boston Metropolitan Area :

DA, North Atlantic Division, Corps of Engineers, 90 Church Street
New York, New York . 10007 JUL 1 1975

TO: HQDA (DAEN-CWP-E), WASHINGTON, D.C. 20314

I concur in the recommendations of the New England Division Engineer that
the results reported in this report be utilized by Federal, State, Regional
and local entities as a basis for further plamning and development of waste-
water management under Sections 201, 208 and 303 of Pl 92-500, and that the

report and its supporting documents be transmitted to the Congress for its
information.

fgﬂ"&’/ / /
JAMES L BELY

Major General, USA
Division Engineer
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